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•R^STFRCT 

' ' * * One in a series of \2 •nublic.'.tions on two-yee|r 

science education, this four-part mchograph examines biological 
education as revealed by a liter* tur* review, » study of the ca^alog^?: 
and class schedules of T-^S represen+iftive two-year insti'tutions, and^ 
surve'V responses of 16'0 bioloay insyructors. P,art I first preserts 
*he fiSidings of a review of the lit*ra+ure o^ biology curricula, 
focusinVi cn core curricula; course fconter.t; 'introductory courses: 
prerequisites; and courses for biolfegy and non-biology'' mafors, ^nd 
allied health and remedial sfuden t%.\N^xt , +h^ catalog and s^chedule 
analysis is presented / cover ing bicloVi^ course offerings., ta'rget 
student groups, prerequisites and course seauences, institutional 
characferi&tics, and' introductory courses. Par+ ir examine^ 
irstru'ctional pjractices revealed in the -li + e^a+iare and in 



instructor survey. The literature jeview assessed 
la^joratorie^, and N^textb9oks* while the instructor 



the . 

the use of modules, 
survey considered 

student characteristics, instructional modes, , use. of class time ^nd 
Tnstructicnal- materials, grading practices, desired student 
competencies, course ';qcals, and,, out-of -class activities. Part III * 
looks at tbe biaiogy faculty ' in ■♦•erms of ' degree attainment, 
employment status* teaching 6xperienc6, selec+^.on of co*«rse 
materials, use of support services, and workinq, conditions. 



The final 



sect-ion summarizes findings an'd .pre'sen*^ recommendTtion 
Improvi^jg bicloqical .education. R ' bibliograph,y and the .q 
are included- <AYC) ' - ■ 
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. PREFACE — . . 

This monograph is one of a series of twelve publications dealing 
with the sciences in two-year colleges. These pieces are concerned 
With agriculture, biology, 'chemistry, earth and space sciences, economics, 
engineering, integrated social sciences and anthropology. Integrated 
natural sciences, mathematics, physics, psychology, 'and sociology. 
Except for the monograph ^dealing with engineering transfer programs, eich 
was written % staff associates of the Center' for the Stu$iy of Community 
Colleges Mer a grant' from the National Science Foundation <#SED 77-r 

18477). / , 

In^addition to the primary au^thor of this monograph, several ^ people 
were 1,nvolved in its execution. Andrew Hill and William .Mooney were 
instrumental in developing some, of the prpcedures used in gathering the 
data. Others involved in.4bulating information were Miriam Beckwith, 
Jennifer Clark, Wi|l iam^hen, Sandra Edwards, Jack friedlander, and 

Cindy Issacson. / • , . 

Field Research GoVporation in* San Francisco, under the direction of 
'Eleanor Murray* did #ne computer runs in addition to printing the 
instructor survey ei^loyed in that portion of the project dealing with 
instructionail pract,ices. -Bbnnie Sanchez of the ERIC Clearinghouse for 
Junior Col leges* arid -Janice Newmark, Administrative Coordinator of thp 
Center for the S^udy of Community Colleges, prepared the materials for 
publication.. O'jlrmen Mathenge was responsible for manuscript typing. 
Jenntfer^larlJclid thfe final compilation of the.various bibliographies 
for eaci monq^faph. * ' \ '.; ^ . ' . ^ 

FWenc^'s. Brawer coordinated the yriting activities and edited 
each of the pieces. Arthur M. Cohen was responsible for overseeing the 

entire project. . . (S. 

In addition to 'these people who provided so muchMnput to the final- 
ization of this product, we wish to thank- Martin D. Brown, of Fresno City 
College w^io reviewed the manuscript and l^ay Hannapel and Bill Aldridge of^ 
the National Science Foundation, who were project monitors. 

. Arthur Cohen ' P^oiff ^« ^^Tvl^n.tn. 

, Project Director. • - Publications Coordinator 



' ; • ■ SCIENCE EDUCATION IN TWO-YEAR COLLEGES: 
. . ■ ' , • BIOLOGY 

Two-year, col leges enroll one-third of all students, in higher education- 
more than four million people. According to most recent f-igures, 40 percent 
of'all first- time,' full-time students /attend these institutions. When part- 
tifne students and students eiirolling in the two-year tollege conciirrently 
with or subsequent to their enrolling in a Senior institution are .taken 
into account; the number of first-year "students taking tWo-:year college 
courses approximates two-thirds of til 1 freshmen. 

In response to its open-door policy^ aYi extremely diverse student popu- 
lation attends the community college, enrolling in a Wide range .of courses 
and programs (transfer, occupatignail, remedial, community service, and. 
terminal degree). This size -and diversity have implications for biologicaJ 
science education, for structuring the biology curriculun, and for present- 
ing biological material to students^ ' '" 

This monograph, as part of a National Science Foundation (NSF) spon- 
sored study , of Science Education in America's 'community, junior, and tech- 
nical colleges, explores biological .education* The studjr,. C9nducted by 
the Center for the Study of Community Colleges, was Resigned to provide a* 
comprehensive picture of science curriculum and instruction. A literature 
review of the most important sttidi-es of two-year colleges' science education 
was conducted to determine what was already known about curricul;jm and in- \ 
str<ict,ion in the sciences. Curriculum data (e.g., programs, course offerings 
an^ prerequisibs) from the 1977-1978 academic year were gathered from the ' 
catalogs and class schedules of a representative national sample of 175 
colleges.. A random sample of science instructors in the '175 colleges were 
surveyed to determine i^nstructional practices and to obtain some informa- . 
tlon on. the science faculty. ^This information was collected to serve as a 
bases for investigating* 1i(ie developing trends in science je(la?rff^i<in, &nd to - 
document the current college effor'ts in various fields of study. 



This monograph begins with a look at biology curriculum followed 
examinations of instructional, practices and by a discussion of the faculty, 
Each section. will review the pertinent literature and report the- data col- 
lected by the Center for the Study of Community' Colleges. Part IV will 
discuss the significant implications of the literature and data and offer 
recommendations for strengthening biological e(|iJcati on. 
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• PART ' V 
• • BIOLO&Y CURRICULUM IN TWO-YEAI^ COLLEGE^ 

Several features distinguish the coipprehensive conmunity college from 
four-year institutions and any consideratlorj^of curriculutn must fake them 

^ into account. The first characteristic concerns the multiple missions of 
' the two-year college. Besides prpgrams for students transferri^ig to four- 
year colleges, programs are provided foriterminal students ijiterested in 
general education, for students in occupational or vocational fields, for 
students requiring remedia*! wol/k to prepare to enter transfer or- occupa- 
tional programs, afid for non-degree studeyp desiring cultyral , recrea- 
tional', or community interest courses. / ^ 

^ ^ A second distinctive characteristic 6f the community college is^the 
transformation in its student body. For example, the number of students 



efiroTled Hn^ o^ccupation^l programs has increased from 73 percent in 1965 to 
50 percent in 1976 (AACJC, 1976) and Lombardi, \1978j ^ven- nates that "it is 
not unusual 'to- find colleges, even entire state systems, where occupational 
enrollments exceed transfer enrollments" (p. T). The number of students par- 
ticipating in non-credit courses or programs has- increased over 100 peTrcent 
in one year (1.5 million in 1975 to' 3.2 million in T976). The fact that in 
1976 as many students enrolled in non-credit as credit programs (Lombardi. 
1978) provides ev-ldence of the phenomenal- changes occurring in dommunity 

college programming. , - • . \- 

Changes in tffe composition of the student population itself include 

increases in the'nuhiber of part-time students, students ever twenty-five.. 

women returning after extended absence, senior .citizens, students from 

minority groups, and academically ".gnd^rprepared" students {Knoell. 1973). 

Traditional full-time students entering the community college directly from 

high school account for only 20 percent of the enrollments. 

A third distinctive characterktic of the community college concerns. . 
the non-tradttional course- taking pattern of its students. The communtty 
co.nege curriculum no longer reflects the classical coherent integrated 
planned programs; students drop fn and stop out. change majors, and begin , 
programs without finishing them (Coh^. 1979). • ' ' 

These characteristics pose dilemmas for the biology curriculum. Whe 
should^the curriculum serve? Should separate introductory courses be 
Offered for biology jnajors' and non-ma joVs? Should biology courses be . 
geared toward the transfer institutions or be adjusted for less academic- 

.ally prepared stt^dents?. The literature begins to indicate how^ biology h^s^ 
addressed thfese qufestions. _ > 



THE LITERATURE 



■ Th^'most comprehensive look- at the biological sciences was undertaken 
by the commission on Undergraduate Education in the Biological Sciences 
(CUEBS). CUEBS assembled panels of leading authorities in biology, to.review 
various aspects of biological curricula, e.g. the core curriculum, the 



laboratory, and the use of modules. The panels then formulated recommen- 
dations' for biological education which they generalized from important 
issues an4^ trends they had experienced and observed in selected biology 
programs -'several panels also undertook research endeavors, such as a . ^ 
survey of 'h^aHh sciences programs to determine biplogy prerequisites 
(Roos, 1969). ^ ' . . ir 

Although most reports generated 'by CUEBS 6n curriculiim and instruction 
included .two-year institutions, one panel was convened for the express pur- 
pose of looking at biology in the two-year college (Hertig, 1969). The • ^ 

.'report of this panel provides a good foundation for an examination of what 
has happened to biology in the last ten years. The panel intended to. be 
prescriptive, rather tham desQriptiye; so while it provides a framework for 
understanding the data in our study, it does not provide descriptive data . 
as a basis of comparison. . . 

While no study has examined biology jn the context of the general two- 
year cpWge science curriculum, research has been undertaken to descHbe 
various aspects of biology curriculum (e.g., Kormondy , Kastfinos, & Sanders, . 
1974; Schechter, 1970 /Thornton, 1960, 1966, 197^; Wl^itaker, 19B8). M^jor 
sources of information on biological sciences education are The American 
Bibloqy Tether , Bioscience. , and The Journal of Cnl lege Science Teachi^ng. 

. Bioscience until 1971 had a section devoted to education, mainly reporting . 

' riiFR<;^rf-ivif-iP<;^ ^The> Journal of College Science Teaching's "How 1 Do It". 
sectio'n provid^^j^^criptibns of innovative teaching approaches. Two-year 
colleges do not, however, haye their own^ biology education forum. 

■ • ■ ■ ^ .. : ■ 

About the Curriculum , . ' 

The. literature reflects both the interest and changes 1n biology cyr- 
riculum, which^ appear to^ave reached their peak in the ila-te^l960s with^the 
existence of the Commission on -Undergraduate Education in Biological Sci- 
ences (CUEBS). Descriptive studies of biology offerings have been undertaken 
on a state ..level (Condell, 1965; Coston, 1969; Kright, 1973; Schechter. 1970; 
Williams. 1971), on a regional level (Loftin, 1968) ,. and on a nati(^ral level 
(NSF. 1969; Thornton; 1960, 1966, 1972). Studies focusihg On the introductory 
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course (Anderegg & Keller,, 1968; Kormondy ,^ Kastrihps , & Sanders,' 1974; 
Moore, 1965)' primarily consider' samples of>oul;-year col'legps making them 
less reflective of two-year colleges' distinctive character.* - . 

Biological' sciences accounted for 14 percent of two-year coll?gesci- 
ence courses in a National Sd^nce FoMndation (NSF) study of science faculty 
conducted during the 1966-1967 academic year with biology ranking second 
behind mathematics in numbeWofi offerings (NSf\ 1969). Since the NSF study 
focused ort faculty, i't provj>ded only limited information on the curriculum./ 
No more recent da,ta updates the NSF figures to indicate the trends in bio- 
logical course development over the last ten years. 

Cox and DayJS (1972), in a CUEBS puhH ration' entitled The Context of 
Biological Education , rai se the co?isci ousness of ' thei r fellow bi ol ogi s ts - 
concerning t"he inflexibility of th^ traditional biology curriculum, they 
irftlicate that the education of a diverse student population in the two-year 
college is adversely affetted by ,the rigidity of a linear curriculum. In 
Loftin's (1968) survey 'of administrators and instructors from 83 community 
colleges in the North Central Assocnation, <:ol lege personnel recommended 
that life science' requiremer>ts should vary according to the student's cur- - 

Ciculum. ^ 

' The rrtost important curricular issues center around the various student^ 
groups serve(| by the biology Curriculum. Therefore ,^after considering some 
general curricular concerns— e.g. , the core 'curriculum, course content, 
the introductory course,- and prerequi si tes-the literature review -w-i 11 treaty 
ed«*pstudent group Served by biology. ■ *. 

• . ■ . ■ - -. "v 

The Core Curricula 

The introduction 'of the^core curriculum concept was stimulated by* the 
sharp increase in biological, information following World War II (Cox & .Davis, 
1972). Core courses, as a basis for later specializations, allow students • 
to .acquire necessary skills and competencies without a commitment to a major 
or a specialty (Klopfenstein, 1573).; Dugglns (1971) defines core curriculum 
as: "a sequence of courses common to a number of related career programs 
that have been instituted for the purpose of making it j^ossible for a student 



to move from-one level' or' career to another with ? minimum of lost time and 
without having to duplicate related courses" (p. 2)- 

, The. biology literature dealing with health-related occupational pro- 
grams most frequently discusses the issue.of a core piirriculum (see p.ll 
of this mpnograph). I^n their study of college^ with enrollments above 
4;000 students. Anderegg and Keller (19,68) found 48 percent of their sample 
had core programs, listing a definite course sequence for a biology major. 
Most 'Of the departments surveyed claimed to offer' a core, but did, riot have 

specific listings. 

The CUEBS Report The Content of Core Curric ula in Biology supports the 
use of the core concept for biology major curricula. Coston- (1969). survey- 
ing biplogy instructqrs i n Texas* coll eges. found they preferred a uniform 
core curriculum for lower division students. The^CUEBS panel . which b^sed 
its. recommendations on observations of a sample of four fpur-year .colleges, 
suggests that th^ core take the form of a /fixed sequence extended over a , i 
.minimum of' two years\and ihclude^c^>urses in mathematics and the physical 
sciences which complement theVbiolbgy component. This recommendation does 
not make provisions for the flexibility .that Duggins' (1971) definition im- 
.plies. and thus, makes it less applicable to the parttcula^r characteristics 
of the two-year college. ^ • \ . 

.1 • * ■ 

' Course Content , 
^ Another result the increase in. biologi'cal knowledge that manifested 
•itself after World War'll was a change 1ri the .emphasis of^the content of ; 
biological courses. I The »ew biological information was at the molecular 
and cellular level and;' thus, course emphasis movpd to ^n organizational 
level /approach ''and away from the traditional morphology, taxonomy.' and 
' phyl/genetics (Cox. & Davis, 1972; CUEBS. 197^; Moore. 1965). Anderegg and 
>^r (1968) noted that this organizational level approach extended to 
bUany and zoology, as well as the biology courses they surveyed. 

I Some writers express concern over the basis on which curricular deci^ 
iions. concerning both content and structure, are made (Cox & Davis. 1972; 
Moore. 1?65; UNESCO. 1977). Personal opinions of faculty seem to prevail 



•(UNfe^CO, 1977). Cox and Davis (1972) write that decisions are made- "almost 
in. total absence of inforiniation about . . . entering students, or about what 
happens to students after they leave a department" (p. 27). Community sur- 
ygys are not..co«ilucted 'as a matter of policy (Mason,M971 ) • '• 

. Currently t)ie American Institute of Biological Sciences (AIBS) is con- : 
sidering d proposal to deal ^ith the lack- of interaction between Wologi its 
and health educators in adequately meeting the biology needs of students 
in health-related occupations (Brown, 1979). The AIBS proposal, which 
includes' action programs to improve" the biological instructiorr in allied 
health programs, serves as an example of an approach to more rational 
decision -making about course content and curricular structure, ^ 

The. Introductory Course " 

One major issue with respect to introductory ^biology offerings is. 
whether separate courses should be conducted for major and non-major stu- 
"^ents. The CUEBS panel on Liberal Education, recommending a single course 
for majors 'and non-majors, cited three reasons for the recommendation: 
(1) when separate courses exist si de-by-side, non-major courses often be- 
come a watered down version of the course for majbrs; (2) should a non- . 
major student become interested in biology , .he/she.must take ?n introductory 
course in the sx)phomore yearTand (3) many small colleges do not have the 
staff or facilities to of fer 'two different courses. The studiles that 
assessed the number of colleges that offered one course found one introduc- 
tory course in approximate:iy one-third of the surveyed institutions 
(Kormondy, Kastrinos & Sanders, 1974; Schechter, 1970). , 

The CUEBS panel on the Two-Year College did not define its ^position 
on whether a college should hav^: separate introductory .offerings for majors 
and non-majors. Instead the parjel suggested that each institution should 
make this decision taking into Consideration local conditions,, needs, , views, 
and capabilities (Hertjg.-, 1969). . ' 

' Along with the changing emphasis in course content already reported, ^ 
the type of first course usually offered has tended away from botatjy and 
zoology and ^towards more bi;ology offerings. This movement is consistent 
with Loftirt's (1968) report that respondents to his survey of community 



college personnel thouk that a ye^r of integrated biology principles ^ . 

• ' was more app^roP^i ate tfan general zoology or .botany. Thus, botany and ; . 
^^zooTogy are* peVceived" as morfi!^ specialized courses. ^' 

Prerequisites ' ^ *■ ' ' . * - > *■ 

. ' The influence of high' school tiolbgy.* tr^aining on college biology , . 
* iQUTTlculum has be'en the'subject of sdb^ discussion (BenpKt. 1975; Carter, . 
19'69; .Moore. 1965; Tamir. igfeg-);'" CoTlege biology achievement appears to- 
be related* to high- school, biology achievement (Tarair.. 1969). ^but the in-' 

'^/fluence of' the^^econdaVy School Biolo^ical^Scienpe Curri qui urn, Study (BSCS) 
approach on student'7 college achievement has .npt l)^n;-ful ly determined. , 
• (Bennett, 1975; Tarrvir. B69.). Carter ^.1969) maintains thatBSCS was not. 
" designed td prepare students for college, althoagh Jtfe^ notes that the pVo- 

* cess approach 6f BSCS will r&X in students.' expecting, participation, . ^ 
rather ihan passivity,' in college biology.- ' T^is factor may. be one influ- 
ence on*Miore's ^1965) conclusion that^college biology' instructors will 

, need to make changes as^more and iWe>^students enter college with a BSQS 

Background. • ' ' " • 

B6pnett (1975). noted that high school chemistry did produce greater 
- student' achievement .in high school biology., and Kormondy, Kastrinos, and 
..4 Sanders (19^74) reported that courses for majors did often require chemistry. 
Introduct«>ry biology generally serves as a prerequisite for any further 
specialized biology undertaking (Kormondy, Kastrinos & Sanders, 1974; 
Schechter, 1970), • Non-major courses, as expected, tend to demand fewer - 
prerequisites (Schechter, 19*70). ' , ^ , 

" Ro'os^ (1969) looked at biology as- a ^prerequisite for health- related 
programs. Doctoral -level profesMonal Schools expect less preparation at 
the molecular level, and baccalaureate-level scttools require a broad general 
background-'vfith no particular emph<^sis. Roos's study raises the is^ue of 
.. articulation between two- and four-year colleges.^ The CUEBS panel on the 
two-year college recommended that, since articulation problems are specific 
to particulaf-'insllitutlons.. tfiey be handled on a local level . Communicatton 
^ between two- and four-year college biologists, the panel ma1nt:ains, should 
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be In ter^ of .cont&ofelements rather than course titles or general course ^ 
outlines ^Hertlg, 1969). - \ , ^ ' 

The Biology Major # • • 

. ; ^ Th^ CUEBS panel on. 'core curricula rectfRnended a structured two-year 
core for „b1ology major's, as mentioned previously. The CUEBS paoel^on the\ 
Vo-year cSllegarconcurs with the necessity for biology majors to complete. 
5;heml5try.'phys.ics, and. mathematics before transferring. 'This recommejida-^^ 
♦tion precludessthe two-ye^ar college from needing biology offerings beyond 
thQ introductory level. M6st of tfte division heads la SctiechterVs (1970) 
study of California (cSnmunity college biology j^rograms agree with this recom- 
mendation. The ewpKasis on the cognate requirements is meeting the expecta- 
tions- pf biology graduate sthools (Cox 15. .Davis:, 1972) and underscores the 
•fact that in designing curricula 'for biology .majors who wish to trahsfer, 
'two-year colleges resemble the four-year college." ^ ' " . 

* The NSF study of two-year college faculty reports that^in academic . 
year 1966-1967, 92 percent of the biological science courses were transfer.. 
With the current d^ata that only 20 .percent of two-year college students are, 
transfer stodents, the emphasi? toward transfer purriculain biology has 
undoubtedly diminished, and, indeed may hardly be relevant. 

the Nonbioloqy Major * ^ 

The CUEBS panel on Biology for'the Non-majoMl968) reports an estimate 
that "seven out of ei^ht students) in intr(fductory biology courses apross the 
country are taking a tourse designed for the one out of e1gh»t who will take 
a second biology course" (p. 2). While the biology major views introductory 
. biology as a, foundation fi)r a specific course of study,- the 'non-major stu- 
dent takes biology to satisfy general education needs. The problem then 
becomes to design a stimulating bjo'lqgy offering for non-majors that will 
spark their Interest through ^its relevancy to the student. 

Calandra (1972) proposes a curriculum of 'very short one-credit courses 
on.Siubjects relevant tjo the stijtflent to,avoi4 "time-consyming-, specialized 
irrelevancies^for which they (non-science majors) had minimal aptitudes 
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and train1,ng" (p. 36)'. Thp CUEBS panel on Biology^for the Non-major (1968) 
conducted a survey tha.t elicited- several suggestions about the content of a/ 
hon-major course: it should focus on human biology, adopt-an in-depth, 
rather than :rbroad-based ^approach, and integrate^that biolog> course con- 
tent with itrhistorical and philosophical implications.* Studies show that 
•non-majojr courses do cover a large range of subjects, including "topical" 
(e.g.. genetics, ecology, microbiology) -and "relevant" subjects . (e.g. , 
"dru^s, in.and envi,ronment) (Kormandy, Kastrinos & Sanders, 1974): 

One specific non-scienpe major group of students that biology curric- 
ulum planners osed to consider are education majors (Cornish, 1970). < 
Anderegb and Keller (1968) ,found a declining trend in teacher trailing with 
school/with l^rge enrol imejits. They, also'noted- that, botany departments , . 
along with their service .to' liberal arts divisions, cof^^ider training ele- 
mentary and secondary teachers a priority. 

Allied Health Students " ' * ' 

Reflecting the Increased emphasis on occupational .programming, allied 
health programs have^recently assumed a prominent place in two-year college 
curricula (Dubay, 1977). It is no surprise, then, th^t curriculum concerns, 
center around the course relevance to the labor market or service need^ 
(Appel et al., 1977; Gordon, 1975). Irt view of this occupational .trend 
the CUEBS panel on the two-year college recommended that two-year biologists 
andl ^'specialists in b^logy-.based occupational programs should identify 
gro|ip$ of 'biology-occupational programs and should construct appropriate 
content blocks" (Hertig, 1969, p. 15). ' ' ' 

' For the associate degree allied bealth occupational programs usually 
require a combination of general education, specialized occupational courses 
and courses that 'are Supportive or related to the specific occupation. -The 
latter group of courses includes biology. The. distribution of units among 
the different types of requirements varies by program. For example, 16 
nursing associate degree program's studied by Anderson J 1966) ranged in 
■ their physicar'and biological science requirement from nine to 13 credit 

hours. 



The copi curriculum concept has been widely, implemented in .allied ^ 
health progW ;(AAJC; 1970;., Ouggins, 1971; Klopfenstein , 1973). One 
feature of core programs, as exemplil^ied by a core-cluster program at 
Kellogg^Community College, is to provide students with an opportunity ,to . 
enroll in heal tli-related subjects for exploratory purposes without commit- 
ment to a specific curriculum.' Since the courses are applicable to several' 
curricula, once the students opt- for particular programs they do not risk 
loss of time or money through course Vepetiti on (Duggins.. 1971; Cox & Davis. 
1972). • .. . 

Although: a core curriculum of subjects related to the health curriculum 
has support, a nursing faculty in Florida, found that without specialized 
courses for hurses, certain science content necessary" for nursing was not • 
^ covered (Anderson. 1966). Thus, a core. th^t meets the needs of allied health 
programs must be well-articulated, wUh each program. 

A core curriculum composed of programmed components can also accorfimodate 
. academically-deficient rtudents who may require different amounts of time 
to master^ubject matter (Duggins^ 1971). AnVther approach to assist nursing 
students with science deficiencies, described by Zubiari (,1973). is an inter- 
disci pi i ha ry'IntroducMo^^ *^ ^ ^ 

Remedial Biology , . ' ^ \ ^ 

Tiie literature points to the need to remedy science deficiencies of 
stud/nts embarking on allied health careers. Programmed core courses .• 
(Duggins. 1971) and interdisciplinary offerings (Zubiari, 1973) provide ^ 
two approaches to remediation. Berry. Gillet and Cidato (1976) describe ^ 
a remedial biology course for urban students who fail traditional examina- 

• tions based on the Biological Science CuVriculum Study j BSCS) approach for 
secondary school students. Berry et al . select non-traditional biological . 

. topics to study from a conceptual or process focus de-emphasizing vocabulary 
The cour^a is offered 'at an 8th-10th grade reading level ^nd devotes three 
hours lier week to experienced-based learning. Although a few remedial 
programs described in the literature include a sci^ence component iBeitler. 
1976; Tuosto & Beitjer, 1975), most concentrate on basic reading, writing, 
and mathematics skills. ^ . 

12. : 
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• • ppi;^ tpd BiQ-logical Jop jcs - ' \. * 

Pratt (1971) described the state of envirqnmentaV science in the two- 
. year college both in its role in general education and as part of environ- 
•/ mental technolo% programs. He provided the most comprehensive treatment . 
' of this area to date. The environmental 6ducation movement spawned other 
two-year college courses, such as ur))an ecology (Berry, 1974. 1975J. bffer- 
. . • - ings for allied health students (Gratz. 1969). and. community pro.grams 
• ' (Val(le9. '1974). Dijta 05 environmental science in the two-year college are 

reported by. Edwards' (1979). , -■ , . 

: Further discussion of ecology and envlrflnmental sdence. has not been 

■ ■ restricted to the two-year college. Mangum and Mertens (197.1) surveyed , 
general ecology courses. CUEBS also pfiblished Fnvironniental Education: 
' Academia's Resoonse (Aldrich & Kormondy. 1972)-. Several publications 

reported a -variety of programs, courses, seminars . symposia. InstitutesT 
■ and centers, all responding to,the n«ndate of the Environmental Education , 
Act of 1970: CUEBS News, Warch., 1970; the February, 1975 issue of 
Wjw.i..n Biology Teacher; and publications of the ERIC Center for 
Science, Mathematics, and Environmental Education (see HcCabe. 1977; 

» Schoenfeld'si Disinger, 1978). • , ' ^a«^ 

■■ Marine biology (DeAnza College. .1974; Philp, 1^8; Tee] et al.,.1966) 

■ and genetics (Straney & Mertens, 1^0) are specialized areas oj^biology . 
that have received .treatment' i n the literature'. Nutrition can appear in the 
curriculum as part of allied health programs, but often constitutes pj.rt of 
the home economiitJs curriculum. ' ' , 

METHOD FOR'TH^ CURRICULUM. STUDY - 

■ ^^he first step in stndying the curriculum in two-year colleges was to 
assemble a representative sample of colleges. The technique Used in th s 

• study produced a balanced sa^l.e of 175 two-year colleges (see Append x 
for a list of participating colleges ). An earlier st«ly conducted for the 

-National Endowment for the Humai^T^s by the Center for the Study of Com- 
munity Colleges had already assembled a sample of colleges (balanced by 

■ . *For a complete methodology of thi? ^tudy, see Hill and Mooney, 1979 

(ED 167 2 35). ■ . ' ' 

. . 13 • ■. , • ■ ■ . 
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cojle^o control, region, and size). Using this sample as" the. Initial 
group, the presidents af these" colleges were al^o invited fo participate 
in the National Science Foundation funded study, Acceptances were received 
from 144: of .the 1.78 colleges. ' . ^ 

' At this point a matrix was drawn with' cells representing nine college 
•size categories for each of /six regions of the country. Using the 1977 
, P,L,n1tv. Junior ^nd Tf^chnical College Direct ory (AACJC," r977). the ideal 
breakdown fo'r'a 175-college sample was calculated. The remaining, 31 colleges 
were selected arraying a|l 'colleges in the un4er^repre,SQnted cells and . 

randomly selecting the pWible participants. The fallowing table' shows how 
" cTosV our sample is to the percentage- of the, nation's two-year college „ 
population. . ^ • > 

. ° ' Table" 1 ' . 

Percentage Breakdown of 175-college Sample Compared to v 
National Percentages by Size. Region and Control 



T 



Size by Enrollment 
' 5W- iW- l;500- 2.500- 5,000- 7,500- 10.000- 15.000 
499 .999 1:499 2.499 4,999 ^,499 ^.999 .14.999 plus 



National % 15: 18 , 13 
Sample ^ 13/1^ 13 



17 17 8 • ,5 5 . 4 ' 

17 *19 , 9^ 5 "6 V '4 . 



' ' ' Region , ' • 

North- Middle ^ " Mid; Mountain • 

e^^sv States South west Plains wesT 



National % 7 • 13 



•32 2^ ' 



Sample- 6 "'12 31 



Type' of Control. 
PubUc ' Private 



22 ,13 ^^.16. 
'^-7^ 



National % > ' 84. 
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Procedure , • , ' 

College catalogs and class schedules for the 1977-78 academic year were 
obtainetl from each of the'U^ participating colleges. The curriculum phase 
of the project utilized a unique' system for analyzing, classifying and pe- • 
porting the course offerings,. The Course CI assifipa.ti on System for the 
Sciences (CCSS)* in Two-Year Col leges .was developed specifically for this 
project to deal with' scieAce cour.ses in terms of both^ unique features of 
the two-year coUeges and the traditional science dis/ciplines.^ 

The general structure of this system and jthe procedure for classifying ' 
a course are briefly described^ here as a preface to the detailed description 
of the* categories within Wological sciences. Based upon the catalog course 
description,. each science course listed in the catalog was placed into one of 
six major curriculum areas: Agriculture, Biol-ogical Sciences, .Engineering 
Sciences and Technologies. Mathematics and Computer^Sciences , Physical^- 
ences, Sodal and Behavioral Sciences, These- areas were chosen' because ^ey i 
closely reflect the instructional administrative organization of two-year/ | 
colleges \ wfell as the organization of national and internati(inal science . 
' agen;cies,feucl1 a^ the National Science Foundation. . " - i 
' The second level of classiHcation was executed primarily by the major 
subject field disciplines within the broad area. 'Courses were, included withi 
this classification, scheme based on their content ay^: intended audience (e.g. 
major field, degree objective). The biology category consisted of the follow 
ing subject categories: ' . ^ 



\^ Biology - Introduction / 



I 



Biology.- Advanced 

Botany ~ ^ . - 

Zoology • ' . - * 

^ Human Biology - 
Microbiology ' \ 

Entomology . ^ 

Ecology and Environmental 

Related Topics ' ^ \, • 

(Appendix ^B, contains more detailed descriptions of each (Classification 
Independent study courses and cpurses not ca»»rying colleg^ credit were 
omitted from-thV study. v , , " 

*See.Hill and'Mooney, 19-79, for complete CCSS desc!»iption. 

15 ' ■ 



■ After all the science courses were classified, class schedules for the 
1977-1978 academic. year were Inspected, and the number of .sections offered 
(day, etfeni'ng, and weekend credit courses) for each term were determined. 
; Prerequisite requirements and instructional mode (e.g., lecture, . lecture- 
'"laboratory) .were' also ascertained from We catalogs, t 

• RESULTS OF THE CURRICULUM STUDY - , 

■ Biology Course Offerings i • ' 

Biological science courses Sccount fpr 13 percent of the total .science ; 
curriculum in the 1977-1978. academic year, compared to .14 percent of science 
courses reported in the National Science Foundation study (1969) conducted in 
the 1966-1967 academic year. Ten years^ ago.biology i^as the second- largest . 
science area next to mathematics; in our study biology raiiks third behind ^ 
. mathematics and engineering (see Table. 2). Human biology accounts for 
^5 percent of the biological sdlenee courses. Introductory biology s the 
. -ne^t iargest arfefl. followed by microbiology and then zoology (see TabTe 3). 
This- finding repre'sents a relativ\ change In emphasis among the biology 
specialties. .Table 4 compares, community college offerings in the various- 
biological, sciences during the period Between 1960 and 1978. ■ 

A shift in emph'asis' away' from zoology and boUny has occurred wit a ^ 
shift towards more c^lleges offering genera.l biology, anatomy and physlol-.^ 
ogy, and microblffogy. Col leges 'offering bacteriology -have decreased 
markedly. The increase In anatow and physiology re/1fects the growth of 
occupationa-l programs that has occurred in the two-year college, since this 
• aspect of biology predominates in^allied health programs.. The.movement away 
from'zoology and botany and'towatds.biology and,.microb1ology may be a re- 
•flectlon of -the chang^rom an emphasK on morphology, taxon?w. P^^^": 
■ genetics to an organizational level approach (Cox S Davis, l572) a hough . 

the content of botany and zoology In the Anderegg and Keller study (1968) 
. did not differ significantly from biology offerings. ^ 
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Table 2 

Science Instruction in the TworYear Colleges, 1977-78 Academi c 'Year 



Type of Course 



Recent of I 
Col 1 eges 
LH sting This 
T^pe Course; , 
i n Catalog 

^ ,Cn=175) 



Percent gf „ 
Colleges 
Listing This 
' Type Course 
in CI ass 
Schedule 
{n=175l 



- Percent 
of Total 
Science 

Courses Listed 
on Schedule 

■ (n=15,084) 



Percent of Total 
Science 

Secti6ns Listed 'on 
Schedule 

Lecture Lat^oratory 
(n=49,275)''(n=T6,550) 



> 

Agriculture and NaturaJ 
Resources 


4 

67 


. &1 


c 




c 
0 


Biology 
Engineering 


100 ' 


100 


13 


■ "/ 


33 


67 


86 


^ 20 


11/ 


30' 


Mathematics aTid Computer 
Sciences V 


* • 

99 


99 


22 


33 




Chemistry 


•97 • 


97 


iB 


5 


17 


Earth and Space 


84 


79/ 




4 


4 


* Physics . ' 

, .Interdisciplinary NaturaV 
Sciences 


91 


'89 


. 6 


3 


10 


93 


89 


.) 


' 3 




Anthropology and Interdisciplinary 
Sooial Spiences 


79 


> 

67 


3 


3 




' Psychology 


100 


99 


6 


'12 


* 


Sociology / * 


'100 ' 


100 


^ 1 . 


8. 




Economics • /:. 


99 


99 ' 




• 6 





er!c\ 



^2 



. Table 3 

Biology in the Two-Vear Colleges,. 1977-78 Academic Year 



Percent' of 
Colleges 



Percent of 
Cotleges 



Percent 
of Total 



Type .of Couf'se^ 



Listing This Listing This ■ Biology . 
Type Coursd Type Course Courses Ls ted 
in Catalog in Class ' * on Schedule 

Schedule 



Percent -of Total 
.Biology 

Sections^ Listed on 
Schedule 



r * 
t . • ' 
♦ V 


. (n=175) - 


(n=175) 


Introdqctory . ■ 


* • 


■90 


Advanced . 

« 


e 

33 


25 


Botany 


72 


62 


Zoology . 


73 


64 


Human Biology ^ 


96 


91 


Microbiology 


87 


79 


Entomology 


15 


" ^ 8 


Ecology 4 EnvirontMinUl 


60 


- 3^ 


.Related Topics. 


• 55 ' , 


47 



-(n=l,955) 



Lecture Laborator: 
.(n^'5,189) '(n=5;524)' 



18 

3 

J 

9- 
35 

12 ^* 
1 

. 6 
7 



36 
'1 

6 

7 
31 

9 

( 1) 
5 

\ 6 



4d 

1 

6 
8 
31 
10 

( 1) 
4 

• ( 1) 



Notes. T. 175 colleges (100% of sample) list one or more.biology courses 
: 2. 175 colleges (100% of sample) li$t one or more biology courses 
; classes. > * ' 

*See Appendix C for more detailed. information on each biology field. 



in the college ci^ta log. * 
in schedules ofy 



If 
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Table 4 , - ' 

Percentage of Two-Year Colleges Offering Biologiwl Sciences 
as Reported in Studies from 196Q-1978 • 



* 

studies 


Jbolpgy 


'Botany 


Biology 


r 1 

Anatomy- 
Physiology • 


» 

Bacteri - 
ology 


'Micro- 
biology 

^ — • — - — 


Thorntor*^ 1960. 


•100 


• '93.3 


. 83.3 
t 


* 


50 


33.3 


Thornton, 1966 , 
. N=30 . 


' 100 


^3. 3 . 


• 90. 


90 


. 26.7, 


• 

73.3-, 
/ 


Schechter, 1970 
N=80 . ^ 


82.5 


87.5 

\f 


> 98.8 


96.3 


35 


7'2.5 

• - 


Thornton; 1972 . 
N=40 


90 


77.5 

J 


100 \ 


92.5 


20 


85 


Centisr for the 
Study of 
Communi ty 
Colleges, , 
1977-1978 
N=175 


73 - 


.72.0 


'94. • 

1 


96 


.9 


77 



*Note all' the studies are national samples, except Schechter (1970) 
which includes all California public community colleges. 
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un<rh <:niHpnt.s<Bi o1oqY Cd urses Are Intended For . 

. Science majors-still represent the Urgekt intended audience for-ilo- 
logy,courses (4«). but «>re than one quarter (275() of , the Courses are ■ 
deslgnedfor occupational students (see Table 5). • Over one-half (59« of 
humanVloTogy coufties are specifically designated for occupai^onal, allied 
health, and/or- pre^rofessional students, More than- one-third ^3651) of 
Uie tiitcrobiology courses ^re also designed for these special grjups. . . 
Agriculture.- horticulture, or farm management studpnts-are the taj-get ■ 
groups for 36 percent .of the entomology, courses. As expected, non^sclence 
"majors are served p'rimartly by Introductory courses {.35«) and environmental 
and' ecology courses {4n) (see Appendix C ). ■ . ' • - 

: ■ . . ■ ■ 1 • • 

Table 5 ' 




Non-science majors 

Occupational sj-udents 

Science majors 

Occupational students or 
.' non-science majors 

' All students ^ 



\ 



m I 

44 

.2 
5 



. These findings illustrate 9 change from the-NSF study in 1966-1967. 
„h?ch found that 92 percent' of the biological science offerings^were de-_j 
Signed for transfer students (NSF. 1969). Theyrsflect an acknowledgement 
by biology curriculum planners of the student diversity in the two-year 

college. ' ' ' • . 
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• • • ^ ••••• ■ ^ , ■ ' / 

Prerequili teoJll C^^^ ^ 

' Thirty-six percent of the introductory' biology courses 'in our sample , 
require a prerequisite (see Table 6)-. This percentage ^can be attributed fo • 
introductory biology sequences. Nearly half (48.5%) of the introductory 
biology offerings are part of a sequence, m6st of wfiich must be taken in a 
specific order; 42 percent of the Introductory courses for non-majors -were 
•part'of a -sequence. This explanation indicates ttiat only 10 pejpeTit of the 
introduotory courses actually have prerequisites. Kormondy, Kastrinos, ^ ^ 
and 'Sanders (1974) report tHat 34 percent of the four-year colleges i^n . , 
their sample had prerequisites, which are l^rgefy chemistry, prerequisites. - 
Since the Kormondy 'et al. study consists of four-y6ar colleges, it appears 
that introductory courses fn our two-year Sample may be less demanding of 
prerequisites. The role of course sequences (42.8 percent. of the courses) 
also 'inflates the percentage of human biology 'courses, which frequently 
are irv^roductory courses in allied health programs,^ that carry prerequisites. 

The area of related topics, ^hich includes mainly nutrition and' pharma- 
cology courses, also has a smali number of prerequisites.' These qonsist 
primarily of admjssion to a special program (52.6%) and courses that are 

part of a sequence (31.6%). / • ' - 

^ As expected, advances* biology has the'highest proportion of prerequ^ 
sites (93%>Jai^ inttH)ductory biology is the most. common, requirement. The 
number oAo^ biology prerequisites required by botany and zoology 

indicate^hat these are' not as prevalently considered introductory courses 
as the- literature indicates (Anderegg & Keller. 1968). Again with thesd 
are^s some of the prerequisites are "attributable to their inclusion in- a 
prescribed seq^; 14.9 percent of the botany courses are part of a 
sequenb^. 24:7 percent of the zJology courses. Microbiolo^^f is the only 
area.with , a s-^eable chemistry prereqitisite (28.4%), ^ " 

- Rgtiion; Size, anjd- Control . : . / . 

Table 7%hows the distribution of biological' science courses bWcollege 
regit)n. size? arid^co^jtrol (the states included in each region can b/ found 

■ _^ — ■■ ^ • ■ ' 

*The oeroentage of sequence courses approximates the 55% of Introduc- 
tory seSuerceTln fo«?-yeBf colleges found in the Konnondy, Kastnnos, and 

Sanders study (1974)^ , . 
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Table 6 
Prerequisites 



'ro 



1 


Number 
of 

Courses 


% of , ' 
his Type 
bourse 
iaving 
Pre- 


Intro- 
ductory 
BlQiogy 


Co- > 
requisite 


High 

School 

Lab 


Chem- 
istry 


Admis- 
sion to 
Special 

r uyf QUI 


Any 

'revlous 
Jlology 


Exam- 
nation 


Consent • 
of • 
nstruc- 

"tOT 
) ' 


Mithe- 
matlcs 


micro- 
biology 


Other 
Course 
of Same 
ype 

^Member 
SeNes) 


Zool- 
ogy 


Botany 


devious 
Science 

• 


Other 


Intro. 
^B4ology 


qui; 

* ODD 


JO 


/ H 


1? 


11 


5 - 


2 


1 

\ 


4 


2 . 














2 


Advanced 
Biology 


54 * 


. 93 


76.1 


. 4.3 


2.2 • 


10,9 






< 


2.2 


2.2 


2.2 


8.7 










• Botany 


175 


58 


72 




5.4 


3.2 








1.1 






28 


1.1 






2.2 


Zoology 


186 


' 68 ' 


59.1 




2.4 
















35.4 ' 






2.4 


3.1 


Human 
B1 ol ogy 

Mlcr^o- 
b4ology 


689 
230 


59 
66 


M7.6 
45.4 


7.6 : 
5.7' 


.6.9 
. 5.0 


7.6 
28.4 


7.6 
6.4 


V 

22 


• 


to- 

1.4. 




3.3 


/56.5 
19.1 


\ 


2.8 




*■ 

13.3 


Entomology 




43. 


*60 




20 




/ 














60 








Ecology & 
Envlronmenta 


. 118 


36 


^3.4 - 


2.4 


2.4 


2.4 








* 






7.3 

a 




7.3«- 


4* 

19.5 


2. '4 


Relateci 
Topics 


134 


26 










5.3 


52.6 




' 2.6 


2.6 

1 

' 1 ' 






31.6 


t6 






21.1 



■So 
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Table 7 . • i 

Percentage of Courses Offered by tollege Region, Size, and Control 











Region 








Size 

— ~ 




Control 




N 


North- 
east 


Middle 
States 


South 


iiJ J 

Mid- 
west 


Mountain 
Plains 


West 


Small 
1499 


Medium 
1500-7499 


Large 
7500+ 


Public 


. Private 


' X' 

DIstHbufrion of Sample 


Total 
175 


11 


21 


> 54 


38 


73 t 


28 


72 


78 


25 


147 . 


28 


Introductory 
Bloloov 


162 


100 ' 


85.7 


92.6 


i 

89.5 


95.7 


89.3 


90.3 


92.3 


100 


95.2 


78.6 


Advanced 
Bloloav 


58 


27.3 


57.1 
• 


31.5 


31.6 


'21.7 


35.7 

-M 


22.2 


35.9 


60 


35.4 


21.4 


. • 

Botany 


1^6 


45.5 


• 

66.7 


70.4 


78.9 


69.6 


85.7 


52.8 


• 79.5 


84 




46.4 


Zoology . 


127 


54.5 


90.5 


63 


73.7 


65.2 


85.7 


59.7 


75:9 


100 

' ^ — 


78.2 


r 42.9 


Human Biology 


168 


90.9 


95.2' 


88. ft 


100 


95.7 


100 


87.5 


96.2 ' 


92 


96.6 


92.9 


Microbiology 


— ^ 

152 


81.8 


76.2 


87 


81.6 


91. "3 


92.9 


73.6' 


■^91 


96 


91.2 


64.3 


* Entomology " 


27 




4.8 


11.1. 


7.9 


26.1 


39.3 


8.3 


19.2 


32 


18.4 - ' 


» ^ -1 — , 

Ecology and 
Envl ronmental 


87 


3644 


42.9 


- 44.4 


52.6 


34.8 • 


71.4 


26.4 


^ 59 


84 


55.1 


21.4 


Related . 
Topics * \ 


97 


27.3 


38.1 
ti " » 


59.3 


55.3 


52. Z 


64.3 


47.2 


53.8 


88 


58.5 


* 39.3 



1„ Appendix A). ' Both size and control apTear to have a direct relationship ■ 

with the nu*er of collies offering a specific typ^ of biological science. 

Larger collegtes are more likely to have offerings of |very type than smaller 
" coWeges. with the exception of human biology. Human biology, however, is 
./ offered by v'irtually all colleges in the sample. Public colleges tend to . 

have more offerings in all, areas with the least discrepancy in human biol- 

ogy- * ' .4. 

Wheh region is contideretl, particularly striking differences do not 
emerge. Celleges in the West <\o offer the most botany, microbiology, 
entomology, ecology, and related topics (nutrition and phartnacology) 3nd , 
• these colleges have among the highest offerings in the other areas.- This 
effect may result more from the predonh nance of large colleges in the West 
(52%) as much as from regional differences. / 

• Introductory Biology , ,.u ' 

. The form of Introductory biology was the subject of discussion in the 
■ literature. Do colleges offer one introductory biology course for majors 
and non-majors? -Our study Indicates that 58^9 percent of the two-year . 
colleges list more than one introductory biology course in their catalogs. 
Most of .these colleges (82.M) direct tme 1 ntrodjictory course toward science 
majors andlne ' toward ngn-science majors. The reminder of the Introductory 
courses were designed for occupational students or special groups of non- 
science majors. Eight percent scheduled no introducton' biology and the ' 
"remaining. 33.1 percent scheduled one introductory course. Fifty-six percent 
of the colleges scheduling 0-1 introductory biology were small colleges 
(which comprise 4U of the sample). 

Catalog-Schedule Biscrepancy , 

From our data we are able to determine the percentage of colleges 

• list a course In their catalog but do not actually schedule that course. 
In the biological sciences it appears that the cataWdoes accurately 
reflect offerings. Only three percent of the Introductory biology courses 
listed in the catalog were not scheduled. The greatest discrepancies 
occurred in botany (10* not scheduled) and ecology (11?! not scheduled). 
This finding indicates fairly precise curriculum planning. 
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PART II ^ 

INSTRUCTIONAL PRAnTICgS IN TWQ -»YfAR COLLEGE RTOI.OGICAL SCI^NC^S 
In 1972 Cox and Davis commented that "In our opinion it is no great 
exaggeration testate that variety in teaching methodology in undergraduate 
biological educatioh^ is conspicuous by its absence" (p. 45). Jhis indict- 
ment of biology instruction is especially scathing when directed at the 
two.year college, which has an exceptio^nal responsibility to provide in- 
struction to students with varied academic "backgrounds, abilities, educa- 
tional goals, and attitudes toward learning. 

Questions regarding the types of instructional methodologies that are 
most effective for various types of students are not adequately answered 
in the biology literature. , Studies describing or comparing the effective- 
jiess of instructional methodologies (g^g., modules, audlotutorials) are _ 
t)re abundant. The following sectiorrevie^s the available literature and 
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presents data collected in tj^^ter for the Study of Comniunity Colleges' 
national s.urvey of instructional practices ofN^wo-year' college biology 
instructors. . . 

. , . . THEJ-ITERATUR^. 

CUEBS hgs advocated a variety of instructional approaches- from modules 
and audiotutorials to television courses, and'the efficacy of these ap-/ 
proaches has' been discussed J n' the literature (see Appendix D for listing 
of references discussing instructional methodologies). Research in instruc- 
tion tends.to be localized, which may reflect the necessity for colleges 
,to make determinations about instructional methods based on their specific 
'student populations. Yet. only through a more global view, a national per- 
.spective, will instructional options he identified and the strengths and 
weaknesses 'of those options be determined. 

■ • 

Modules 

Individualizing biology instruction has become a growing i.ssue that 
culminated in the CUEBS publication on modules (Creager & Murray. 1971). ^ 
Postlethwait and Russell (T971) trace the origins of nrinicourses (or modules) 
to the programmed instructiop in the 1950s and the development of the.audio- 
tutorial system in thelfOs. This, self-instructional approach offers a 
way of reducing curricular inflexibility; as Cox and Davis (1972) maintain, 
there is "no inherent reason why the educational expeHence must be defined 

in terms of courses" (p. 54). 

Modularizing a course increases flexibility in course content; that 
is instructors can choose from a collection of typical hwdules to create 
a unit worth a specified numb^ of cr^edits. Students can also meet their 
specific educational. 'vocational, or personal need'^ by selecting appro- 
priate modules. Programs conducted through a modular approach can be 
developed through contractual arrangements (Cox^ Davis, 1972). 
Postlethwait (1969) enumerates the advantages of the .inicoursfe to include 
not only -more flexibility for students to. meet their needs and instructors 
to organize their courses, but as an aid to more specific diagnosis of 
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student weaknesses,- as portable to allow interchange among schodls, and 
*eas.1ly updated to accommodate additions^ to biological knowledge. . 

Project BIOTECH, sponsored by the American .l^nstitute of Biological 
Science, has created teaching materials and modules for two-year colleges. 
The modules, developed by experts in the particular content area,. require 
minimal teacher involvement and emphasize technical skill development 
(Busser, 1972; Dodge, 1974; Glazer, 1974|, / ^ . 

A successful use of modules in biolc|gy 'has been the Biological Science 
Curriculum Study (BSCS) in the secondary js choc Is. ^ BSCS biology .consists 
of modular, nonlinear minicourses organizIM around a problem. Activities" 
in the modular unit i reinforce reading, mathematics, and other communicative 

skilly (Hurd, 1976, 1978). . 

The modular approach to learning may also have drawbacks. In. consider 
Ing individualized instruction Davis and Farrand (1977) question the ade- 
quacy of community college students' motivation, or communication and 
study skills to cope'^with an instructional approach that requires self- 
disciplifte. Creager and Murray (1971) note that the modular approach ntay 
require additional "bookkeeping" to record which modules students complete 
and also increase the need for laboratory personnel to set up and maintain 
equipment for several modules simultaneously. 

■ The Laboratory ^ • • 

Modules can meet laboratory needs, as w*l as provide the subject 
content generally obtained in the lecture portion of a course. Thornton 
(1972), however, indicates that laboratories; are "almost exclusively illus- 
trative in nature" (p. 26)*, and notes that "the investigative laboratory 
experience advocated by CUEBS was almost universally neglected" (Thornton, 
1972, p. 26). Some discussion in the literature points to a trer^<U:oward 
an Individualized laboratory approach (see references in, Appendix D). 
Konrondy, Kastrinos,,. and Sanders (1974), despite some ambiguity over the 
term "investigative work," ascertained that 55 percent of the colleges in 
their sample included 50 percent or more investigative work within their 
Introductory biology laboratories. Colleges that offered only one Intro- 
duhory biology course were less likely to include an investigative com- 
ponent in labdratories. 



The CUEBS painel on Biology in Liberal Education recomjnended the use of 
•laboratories as "integral and indispensable for non-major students" (QUEBS, 
1972. p. 7), although no data were available to determine if a difference 
existed in laboratory "offerings* between wurses for majors and courses for 
non-majors. But a problem that looms laVger is thi inadequacy ofhabora- 
tory facilities (Condell. 1965; Knight. 1973; Williams. 1971). vjilliams 
(1971)* found one-third of the laboratories in Alabama's two-year colleges . 
overcrowded, and he and Condell (1965) report deficiencies in the labora- 
tory equipment. * , ' > . ^ 

Textbook Use ) , ^ , . 

Occasionally studies of biological sciences list textbooks that .are 
used\(Mangum & Mertens. 1971; Straney & Mertens. 1970). In 1967 NSF f|)und 
that 73 percent of biology faculty were satisfied with their textbooks, 
four percent ♦thought their textbooks were too advancecj. and eight percent 
felt they were too elementary. Only one percent did not use-.a textbook. 
Although the studies reviewed did provide limited irvformation on frequency 
of textbook use, they did not assess textbook use in light pf .the much dis- 
cussed decline in studentVe^ding abilities. ' 

In short, the literature does -not provide a complete picture of in- 
structional practices. -Questions such as "hovTins true tors utilize class 
time" and "what abilities biology instructors expect their students to 
achieve" need further discussion. Some of our findings, reported in the 
following section, address these deficiencies. 

'method FOR THE INSTRUCTOR SURVEY 

The same random sample of 175 colleges employed tn the Curriculum 
•Study^was used in the study assessing instructional practices in the sci- 
ences. Each college president who agreed .to participate in the study was 
also asked to name a contact person at the school, who was given the title 
"on-campus facilitator." All communication and corresporidence between the 
Center for the StLTdiTof Community Colleges 8nd the sample scbooTs were 
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conducted through the 175 on-campus facilitators. Once the college cata-' 
logs were obtained from each school, Center staff read eath course descrip- 
tion in the catalog and put courses in the appropriate category according 
to the Course Classification System for the Sciences. 

. The 'next step in the process involved counting the science course 
offerings in the Fall,^ 1977, day and evening schedules of classes. Each 
college's schedule was reviewed one section at a time. Us.ing the 'course' 
list developed from the college catalog, research assistants could det^- .. 
mine which courses were properly categorized as science courses for'in-r \ 
•elusion iti the. study. Each science course section was then underlined. 
A list was developed for each college showing the courses that were offered 
and the Clumber of sections Of that course Jisted in the schedule. of classes. 

Individual class sections were selected by drawing every thirteenth 
section in each of the six major science areas^ After randomly selecting 
the first college, the system was automatically self^ randomizing. Every 
thirteenth sectiorr pulled off the schedule was recorded oi\ a checklist for " 
the facilitator at each sj|A)ol. This checi|(list included the name of the' 
instructor listed as telchfngvthe section, the course title, section number, 
and the days and time the clats mat. ^A copy of this checklist was kept 
srt the Center to tally the surveys as they were received. 

A survey form (Appendix E) for each instructor was mailed to the campus 
facilitator, together with, instructions for completing the (juestionnaire 
and a return envelope addressed to the same facilitator.' The return envel- 
ope had the instructor's name listed as the return address and w^s clear^Ty 
marked "Confidential," This enabled the on-campus facilitator to keep an^ 
exact record of who had.»responded without opentng the envelope. This 
technique guarantees' confidentiality to the respondent while also enabling 
the facilitator to follow up on the retrieval of surveys from nonrespondents 

Questionnaires were mailed to 1 ,683 instructors, because the surveys 
were mailed between February 20 and April 10, 1978 (after the completionri 
the Fall term being surveyed), 114 surveys were not deliverable duef to 
fixity dismissal, retirement, death, etc. An additional 77 sections had 
been cancelled. Of the 1 ,492- deliverable surveys, 1 ,275 were returned, a 



rejfconse rate of 85'.5 percent. Questiojinalres were^ retrieved from 100 per- 
cenrtf the faculty samples at nearly 69 percent of the colleges. Tables 
shorn the relationship between 'completed surveys in the different disciplines 
and the total number of%lass settions -offered in these discipliqes in Jhe 
1977-78 academtc "year. 

RESULTS ' " . 

■r 

Of the 1,275 responses to bur Instructor Survey, 160 were from biology ' 
Instructors. None of the 77 cay[icelled sections were biology sections. , The.' 
relationship between the distribution of biology sections in academic year 
1977-1978 and the responses of biology instructors to our class section, 
survey among the biology specialties i§ shown in Table 9. 



Students 

According to the Instructor Survey, biology enrolls the highest number 
of students per section, 38.6 students, and^fin average of .31*4 students - 
complete biology courses. These figures are higher than the median class* 
size of 28 in the National Science Foundation (NSF) study of the 1966-1967 
academic year (NSF, 1969). \ Creager a-nd Ehrle (T971b), in their stu4y of 
two-year college biologists\ found that biology instructors had an ayerage 
of 45 students in ejch lecture section and 2^ s^tudents in each labdratory 
section. The Instructor Survey sh^ws that biology has more large classes . 
than any othen discipline {23% bf$he sections, compared to 7% of the total 
science sections, enrolled more tWi 29 students)^ Both in the Instructor 
Survey and in the previous NSF studV (1969) biWgy enrollment levels were 
comparable to enrollments .in the sociVl sciences rat^^br than in the natural 
sciences. 

The. Instructor Survey indicated more^male (25.6) thart- male students 
(13.0) enrolled in the average biology section. The number of biology 
sections directed towards allied health students (42.5% of the sections). 
Including nursing students, probably accounts for\this predominance df 
female students. E4ghty-sfiven percent of sections \signa ted for Students 
In health-related occupational programs enrolled more Vomen than men. 
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Table 8 , 

Percentage of Instructor Surveys Returned from Each 
Discipline Compared to the Percentage of 
'Courses Offered in that Discipline 



Discipline 



Returns on the Class 
Section Survey— 
%-'of Total 



77-78 Academic 
Year--% of' Total 
Lecture Sections 



< 


(n=l,275) 


(n=49,275) 


Agriculture 


3.0 . ' 


'3.0 / 


Biology . 


12.5 


10.5 , , 


✓ 


11.3 

♦ 


■ 11.0 


Math/Computer Sciencfe 


' 30.8 


32.5 


Chemistry 




5.1 


• 

Earth/Space' 


. 3.6 


3.6 


Physics 


, 3.5 


3.2/ 


Interdisciplinary 
Natural Science 


2.3 


2.7 


Anthropology and Inter- 
disciplinary Social Science 




• 


2/4 


~ 3.0 


Psychology ' 


11.2 


11.6 


Sociology " , 


7.4 


, ' 8.1 


Economics 




* ' 5.6 



... ■ Tabk^9.:^ , ■ 

Percentage of Instructor Surveys Returned from Biology 
Instructors Compared to the Percentage of 
Course Offerings in Biology 



Percentage of Lec- 
ture Sections in 
1977*78 Academic Year 



Distribution of the Biology 
Sample POiTtentage of Re- 
. sponses tp' Instrudftor purvey 



Introductory Biology . 


36 


41.3 




Advanced Biology 
Botany 


"1 

6 > 


4.4 




ZoQlogy 


. ' 1 


„ ' ^ ■ 8.U • 




Human Biology 


31 


34.4 


s 


Microbiology y 




6.9 




Entomology 


1 


♦ ■ 
0 i 




Ecology & Envi ronmental < 


5. 






Related Topics 


6- 

. I , , — 


2.5 . 





/ 



Male sWnts/however. Me a higW completion rate (87%) than the fe- 
male students {79%). - ~" - ' 

Seventy percent 6f the faculty respondents Indicated that their course 
paralleled a lower- division four-year college course/ Thl^ figure was 
iliiillar to the average response from all the scaence faculty. Approxl- , 
mately half the resiiondents reported their courses were for transfer 
Students majaring In natural resources or health (52.5%) or pbys1(ial/ 
blolo^jcal sciences' (49.4%). As Indicated previously, 42.5 percent of 
the faculty responded that' their course was designed for occupational stu- 
dents "in allied health areas.. * / a " 

Instructional Mode ; ' • ' ' 

Our data, reported In Table 10, corroborate t^e lack of variety In 
Instructional modes repor^ted by Cox and Davis (1972). This Information was 
obtained from catalogs and schedules, which may not have listed all non- 
traditional modes utilized. Of thfe^modes designated, the lecture-laboratory 
. combination appears to be the predominant mode in. biolbgicaV sciences. 
Courses in advanced biology, domiinated by genetics, and related topics, 
such as nutrition and pharmacology, more often restrict Instructional mode 
' to lecture on.ly. Field compof<ients may occur in bbtarty (16.9%) and zoology. 
(9.4%) courses, but are^ most Hkely to occur in the field of ecology (50.4%) 
The latter figure is lower than the 65^ percent of ecology faculty who indi- 
cated they ."require at least one extensive fleldltrip" in Mangum and 
Mertens' survey of introductory ecology courses C\971. p^. 488). • 
V " The variation in duration of laboratory time required in lecture 
laboratory courses can be seen ifi Table 11. Three-hour laboratories, appear 
to be most common, except in entomology, with two-hour laboratories the 
. nex* most frequently required. More specialized courses, such as micro- 
biology, botany, and zoology nta^- recjuire a four-hour laboratory, but the 
introdiltory 9ourses (introductory biology and human biology) arp least 
likely to include a lab^atory of this duration. • ' 
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(a) 



Introductory. Biology 


355 


11.7 


75. f 




14 


Advanced Biology 


54 


40.8 


44.9 




4.2 


Botany 


175 


3.5 


77.2 


*2.9 1 


14.0 


Zbology 


166 


3.3 


87.8 


|1.1 


8.3 


Human Biology 


689, 


26.8 


70.8 


.1 


.3 


Microbiology' : ^ 


230 


14.9 


80.4 




2.6 


Entqjnology 


14 


. 7.0' 


78.6 


7.0' 


7.0 


Ecology & Environmental 


lie 


17.7 ' 


31.9 


11.5 

* ■ 


38.9 


Related Topics 


134 


. 90.8 


8.5 


1 





4.2' 
1.2 
1.1 
1.3 
1.3 



4.5 

6.2 



.3 
.9 



.'8 



Table 11 

Laboratory Hours Required in Lecture-Laboratory 



Courses in Biology (by Percent} 



Number of 



Duration 



'^Consists mainly of one^hour fabs and six-hour labs. 



V 



n ■ 





Lecture-Lalj 


2-Hour 


3-Hour 


4-Hour 


Other* 




Courses 


1 ahc 

m Laos 




Labs 




Introductory Biology , 
Advanced Biology . 


266 
24 ' 


44.4 
22.2 


44.7 
55.6 


7.0 , 
17.1 


3.9 

11.1 


Botany . 


135 


28.6 


'37.1 


on n 




Zoology . 

4 


163 


29.4 


30.6 


23.8 > 


16:3 


Human Biology 


486 


36.5 


42.0 


12.4 


9.1 • 


Microbiology 


185 


27.5 


31.7 


25.1 


15.6 


Entomology 


11 


41.7 


33! 3 


- 16.7 


8.3 


Ecology & Environmental 


38 


29.0 


56.5 


. 10. V 


4.3 


Related Topics 


11 


27.3 


54.5 




18.2 

— u 
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Use of Class Time . ♦ , 

> The Instructor Survey delved deeper ^to_ the use of. Instructional techr 
niques. The faculty were asked what percent of class time they devoted to 
certain activitieV. Virtually alTth^ biology respondents usfed their own 
lectures (96.9%) and spent nearly half of their class time lecturing (45.3%). 
Biologists' use of lecture does not differ significantly from the use of this 
Instructional approach by other science instructors responding to the survey. 

Nearly three-quarters (73. n) of the total group of instructors devoted 
class time to laboratory experiments by s^tu)^entf The average amount of 
time designated for tMs activity was 31.3 percent. Chemistry (37.5%), 
physics (30.9%), and engineering (43.2%) instructors allotted a similar 
amount of time to laboratory experimentation. In the course survey biology 
accounted for one-third (33%) of all laboratory sections, followed closely 
by engineering with 30 percent of the laboratory sections. Seventeen per- 
cent of the laboratory' sections were chemistry sections. 10 percent physics 

sections. x 

The use of other classroom activi\ies by biology Instructors, In com- 
parison to their social and physical* science colleagues, is delineated 
in Tab IV 12. A large proportion of the. biojogy respondents used class dis- 
cussions (70.6%) and media (73,8%) which aligned them nore closely to the 
social scientists than to the physical scientists. " the time devoted to 
quizzes and examinations and. as previously discussed, their use of labor- 
atory, was closest to time allocated to these activities by the physical 
science faculty. More than half of the biology instructors (58.1.%) used 
laboratory practical examinations and quizzes representing the greatest 
use of this activity among the science disciplines. Yet, the biologists 
surveje^ did not devote more class time to these exercises than others who 
used this form of student evaluation. Biology instructors are more likely 
to include field trips in their course than the' average science Instructor. 

— : —I 

*Soc1al science includes anthropology, eco^om1c|.-psychol^^^ and 
sociology; physical science includes chemistry, physics, and^ earth and 
space science. 
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Table 12 


•» 






Allocation of Class Time Reported by Science Instructors 

• 




t 


Biology 


rny s 1 ca i 
Sciences 


Social 
Sciences 


- 


(n=166) 


^ (n»173) 


(n=337) 


Devoted class time to: 




■ ' ' r. 




Their own "lectures 


96.9% 


" '96.5% . 


99.7% 


> 

' , Guest lectures 


11.3 


9.2 


25.5 


student .verbal presentations 


19.4 


12.7 


39.8 


Class discussion 


70.6 


' 19.1 


94.7 . 


Viewing/listening to media' 


73.8 


51.4 


71.8 


Simulation and gaming 


6.9 




18.7 


Quizzes and examinations 


88.8 


90|^8 
10.4 


60.8 


Field trips 


is'.r*^ 


8.6 


Lecture/demons trati on experiments 


38.8 


52.0 


19.9 


Laboratory experiments by students 


73.1 

\ 

58.1 


70.5 


7.4 


Laboratory practical examinations 
and quizzes 

, . Ill" —5 


24.3 


3.3 
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Use Off Instru ctio nal Materials , 

Three-fourths or more of the biology respondents, used the following 
instructional materials: films, slides, overheaa projected transparertcies , 
maps, charts, il|lus.trat1ons, displays^ three-dimensional models, scien- 
tific insWimertts, natural, preserved, or living specimens. Except in 
their use^ films and slides, biology Instructor^ are similar to physical 
.science instructors in their u«e of these materials. The biology respon- 
dents use slides more than any other 'science faculty group and are closer to 
social science faculty in their use of films. . V v 

The Instructor Survey asked science faculty about their use of reading 
materials. Biology was no exception among the science cflsclpHnes in its 
heavy rel/lfioce on textbooks; virtually all the biology respondents (96.4%) 
used them. The, number of pages biology instructors expect students to read 
(340) falls between the expectations of social science and physical science 
Instructors. Nearly three-quarters' of the biology instructors (74.4%y; 
compared to 62 percent of the other science, faculty, use handouts. The 
biology instructors are similar to social scientists 1n th^r lise of journal 
jjnd/or. magazine articles. Reference books are included among reading mater- 
ials of close to 40 percent of the biology instructors, compared to 21.5 per- 
cent of the entire science sample.- With their physics and chem1stry\oV- 
leagues, most biologists {Q0%) use laboratory materials and workbooks, which 
is consistent with the curriculum data indicating the centrality of labor- 
atory In the blBlogy programs. ~" ' \ 

Grading Practices 

The j*andard ABCDF grading sptem is most often used by biology in- 
structors (71.3%), but 21.3 percent employ ABCD/no credit, which is more 
than average among science faculty (15.3%). We also surveyed the instruc- 
tors to determine the basis of their grade assignments. 

Not much emphasis. Is given to papers written in class or out of 
class. Biology instructors use bot[i quifk score an^ essay exams. Labora- 
tory reports were counted in grading by over half the biology respondents 
(53.8%) and nearly half (46.9%) included laboratory unknowns or practical 



exams 1n grade (determinations. Other types of student evaluation were 
not, particularly emphasized, e.g., fiel()/. reports, oral recitations, 
research reports, workbook completion, participation iq class discussion, 
regular class attendance, individual discussion with the instructor, or 
nonwritten reports. Even homework was not considered part (if, students' 



Desired Student 'Competencies 

Since biology faculty emphasize tests to evaluate students, it is 
important to understand what student abilities they evaluated. The 
emphasis is not on^astery of a skill, as it is for ch^istry and mathe- 
matics instructors; only 24.4 percent of the biologists con$ider this, "vfery 
important" compared to 70.7 percent of the chemists an<) 87.5 percent of 
the mathematicians. Biology instructors indicated a higher than average : 
^concern that their students demonstrate acquaintance vlith concepts of 
,the discipline; 90.6 percent of the biologists considered this "very 
important" compared to 83.1 percent of the total science faculty. The 
recall of specific information is important to virtually all of the biology, 
respondents; it is very important to 62.5 per-cent of them, the highest 
peroentage among f^aculty from any science discipline. " \ 

Understanding the significance of [certain works (5§.4%) and synthe-^ 
•sizing course content (50.6^fi) are reported as very Important. Understand- 
ing the relationship of biology concepts to values is only of moderate 
importance with nearly one-third (.31.3^0) indicating it as "not important." 
The latter result typifies the physical sciences, mathematics, and engin- 
eering more than the social sciences. 

* Multiple response (94.4^S), completion (84. 4«), and essay (77. 5«) 
questions &re the predominant types used by bio^gy instructors. While 
they align more with the social scientists in- their use of multiple 
response and essay questions, their use of completion is among the highest 
Of any of the science di-sciplines. Mathematics, the physical sciences, 
and engineering make more use of mathematically-related problems and the 
"construction Of graphs, diagrams, chemical type equations, etc." than\ 
biology does. ' - * 



grades by 60 percent of the biology instructor^. 




Course Goals ' . ' , • 

The Instructor Survey ^ attempted to' ascertain instructors course w 

goals by asking them to select qualitib they want their students to 
achieve. Table 13 presents the responses of biology instructors in com^ 
parison with their^social science and physical science colleagues. Biolo- 
gists share- a concern for their students' ability to relate science td.' 
the world with social scientists. Their interest in preparing their stU- 
dents for further education is aloser to the physical scientist's than 
the social scientist's. Overall, however, no striking paralHb between- 
biology instructors and either of the other two faculty groups emerge, 



Qut-of-ClaSs Activities 

When asked about the^role of out-of-class activities in their class 
sections. 60 percent of the biologists reported that students were asjced 
to watch television'in conjunction with their cour<^ nearly half encour- 
aged students to atie^nd films or outside ^ctures. and nearly 30 percent 
recommended museum exhibits to their students. Not surprl^ngly. 29;4 
percent of the biology instructors, compare! to 11.3 percent of the total 
science faculty ..suggested students take field trips to "natural forma- 
tions or ecological areas." Not ijpre than 10 percent of the biolqgy 
faculty requiredt -any out-of -class activities. 



Table 13 



Response to Question: Instructors may desire many qualities for their 
students. Please select the one quality in the following list of ' 
four that you most wanted your students to achieve 
1n the specified course (by percent). * 



Physical Social 
Biology Sciences .^ciences 



FirVt Group of Four : / 

.Understand/appreciate interrelationships r,^ o A-i c 

of science and tefchnology with society 48.0 31.8 4J.b 



Be able to understand scientific 

research literature 

<- 

. Apply principles learned in Course 
to solve qualitative and/or 
quanti tati ve. problems 

Develop proficiency in laboratory 
methods and techniques of the 
; discipline 

/ 

Second Group of Four : 

Relate knowledge acquired in class to 
real world systems and problems . 

Understand the principles, concepts, 
j and terminology of the discipline 

Develop appreciation/understanding of 
scl-entific method ^ . 

Gain "hands-on" or field experience In 
applied practice , 

Third Group- of Four : ' 

Learn to use tools of research in 
the Sciences 

Gain qualities of mind- useful In 
further education ' 

Understand self 

Develop the ability to think critically 



r 



.6 




3.9 


42.5 


i 

.V. ■ 

57.8 


48.4 

9, 


6.9 


8.7 


.1.2 


61.3 


•38.7 


71.8 


35.5 


51.4 


18.7 


1.3 


. 5.2 


.9 


.6 


4.0 


1.5 


1.3 


9;2 

• 


3.0 


40.0 
8.8 
47.5 

• 


36.4 
1.2 • 
I i2.Q 


22.6 
' 32.6 
43.'5 
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PART III 

TWO-YEAR COLLEGie BIOLOGY FACULTY 
THE LITERATURE 

Most of the information available on Mology faculty in community col- 
leges comes from data collected by the National \ask Force of Two-Year 
College Biofogists under the Commission on Under^ra,duate Education in the 
Biological Sciences (CUEBS).. The Task Force surveyed 1,255 biologists in 
April 1970 (Creager fi'Ehrle, 1971a). Several members of the Task Force have 
useil the dafta to comment *on two-year college biologists' priority on teach- 
ing (Gunstream, 1971), professional needs (Hurlburt, 1971).,' and attitude^ 
toward the two-year college- (Dodge, 1970). A quotation from Gunstream 
(as quoted by Dean, 1970) synthesizes the issues tjhat pervade discussions • 
of two-year college biology facult|^: "Basically the desirable fundamental 



teacher qualities are the satna regardless of level of^instruction or type 
of institution, but teachers in the two-year college must really want to 
teach and interact with students, and their biological training must be 

broad based" (p. 67). ( 

"Gunstreaip indicates the emphasis given to disc<|sions of faculty .train- 
ing and educational needs in they literature. Some statistics collected by 
-CUEBS. although a bit dated, present a perspective on biologists' trainina- 
Between 1963 and 1967, 1,843 Ph.D.s were granted in biological fields by ^ , 
94 leading universities. Sixty-nine percent of these doctorates became- 
college te«fchers; 73* percent taught a beginning course. .Among the 94 uni- 
versities 66 percent provided no special training to teaching assistants* 
and 80 percent offered no special course 'or seminar in any aspect of college 
' teaching (Dean, 1969). Since 76 percent of the two-year college biology 

■ instructors have master's degreel* C^reager & Ehrle. 1971a', b), presumably ' 
^ from graduate institutions comparable to those surveyed by CUEBS. the nature 
V^graduate training has important implications on their ability to teach. 
CUEBS Panel on the Two-Year College recommended that "programs for 
pedagogical training for all college biologists should be mobilized" 
(Hertig, 1969/p.^27). The Panel found special programs for two-year col- 
lege biology Instructors "untenable'' and recommended they be discontinued. 
Dean (1970). in tfie CUEBS publication PrP<;prv1ce Prpparation df College 
Bioloqv Teachers: A Search for a' Better Way , presents mod^l preservice pro- 
/ \grams which include pedagogical training and an internship component 
(see also''Wallace.M974, ). • ' 

Once two-year cq.1 lege biologists are teaching, they most often cite 
excessive Reaching lo^ as the major impediment tojfjoing a better job 
. (Seager & Eh^ 1971a\ b; Gunstream, 1971; Hanes. 1967). In^ddition. 
faculty complain of inadequate technical and secretarial assistance (Hdnes. 
,,.1967) which, combi ned wi th a ,heavy teaching-load, prevents them from 
reading ^Surna^ls or Involving themsalves in professional science societies. 
This InfortTtotion and Dodge's. (1970) characterization of two-year biolpgj^ 

: • ^Sixteen percent of .the two-year biology instructors have Ph.D.s ^ 
;• according to the Cre«ger and EhVle report (1971a. b}. , 
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faculty need augmentation to allow: a. better understanding of/faculty atti- ' 
tudes. ' . ' * 

RESULTS OF INSTRUCTOR SURVEY -REGARDING 
FACULTY CHARACTERISTICS 

The Center's Instructor* Survey received 1 ,275 responses from science 
instructors; 160 biology instructor^ responded to questions concerning 
faculty demographics, activities, 'and working 'conditions. The development 
and distribution of the Instructor Survey are described' in the preceding 

seption. • 

.\ • , ■ ' ' ' • . 

^ ♦ . . . « / . 

Degree Attainment . , 

Seventeen percent of two-year college biology instructors have earned 
doctorate degrees, which repres.erits little change from the 16 percent who 
reported having doctorates in thi CUEBS study conducted in 1970 (Greager 
& Ehrl'e, 1971a, Although doctorate attainment among biologists is 
higher than the average amoag science faculty (14.5%)-, it does not reach 
the number of earned doctorates amonWhysical science faculty (30%). 
Most of 'the- remaining biology faculty have master's degrees (75%) (see . 
Table 14). , ' . • ' . . " ^ 

Employment Status ^ " I " 

Nearly three-quarters of the biology respondents teach full -tirtfe; 
"13 percent teach part-time and 2.5 percent are division/department chair- 
persons.- The percentage of biology instructors teaching full-time is 
slightly less than the number of full-tiwe physical science instructors. 
The social sciences are taught by somewhat more part-time instructors, than 
biology (see T^ible 14). , 

. ■ ■ ■ i' ' 

Teaching Experience I 

Over half (53.8%) of the biology faculty have been teaching at the 
conmunity college between three and ten years, and one-thr'ird have taught 
more than ten years. >;Biologis^ts appear to have more experience than their 



spcial science colleagues . but are not as seasoned as the physical science^ 
faculty (see Taftle 14). " ' / 



Table 14 








Percentage of Teachers at Each Level of Degree. . 
.\ ' Attainment, Employment Status, and 

Teaching Experience 




''• . 


Biology' 
(n=60) 


Physical 
Sciences 
(n=173). 


Social 
Science 

A _ 


Degree Attainment 








Bachelor's 


5.6 


2.3 


4.2 


Master's 


J5.0 


DO. 4 


77.8 


Doctorate 


17.5 


30.0 


' 16.9 


Employment* Status 








Full -Time ' 


73.8 


79.8 


^ . „ 73»3 


Part-Time 


13.1 


9.8 

> 


16.0 


, Chairperson/Adminis,trator' 


2.5 


4.0 


3.9 

•t 


Teaching Experience 








0-2 years. 


IT. 9 . 


>2.1 


12^5 


3-10 years ^ 


53.8 


49.7 


60.2 


Over 10 yeirs . ^ ^ ' 


33.2 


37.5 


. 20,8 



Course Materials 

Instructors were asked to indicateAhe extent to which they participated 
in the selection of instrnjctional m-aterials used in their courses (see 
Table 15). .Nearly half of the biology faculty had "total say" about selec- 
. 4:1 on of textbooks (45<5%) and laboratory materials and workbooks (53.1%). 
Close to.l5'perceat had no involvement in the selection of textbooks and. 
the . select ion .of laboratory materials. More tKan 95 percent of the bio^^gy 
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Faeuny Satisfaction and Degree -of Influence in the Selection <^ 
of Instructional Materials (in percent)* 








• 

Satisfaction 




Influence in Selection ^ 














Someone 


Instructional ' 
Material 


Number 

Using 

Material 


Well 

Satisfied 


Would 
Like to 
Change 


Total 

jay 


Some 


Else 

, Selected 
Them 

1 1 1 will 


\Textbooks . • 


154 


64.9 


33.7 


45^5 


39.6 




Laboratory Materials 
and Workbooks 


128 


50,8 


45.3 


53.1 


31.3 . 


14-8 


Col*lect1ons of Readings ; 


'24' 


70.8 


25.0 


91 . / 






Reference Books 




84.1 




84 J 


12.7 

./ ^ 
6.4 


3.2 


Journal and/or 
Magazine Articles 


61 


82.0 » 


13.1 


85.2 


4.9 


Newspapers 


18 


83.3 


5.6 


94.4 


5.6 




Syllabi and Handout 
Materials < ' 


119 


. . 72.3 


21.8 


82.4* 


.12.6 


, 3.4 


Problem Qooks 


10 


100. (f 


m m» 

->■' - 


450.0 


10.0 

1. ■ 


30.0 


— ' ' — — : * : . , • » 

♦Percentages are based on the number of. instructors who used the material in question. 
' The percentages do not add up to 100 percent due to missing responses. ^ 

■ ' . ■ ' ■ • ■ .f ^' , . • ■ ' ■ ■ ' ■■' 
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• ^ . > _ . - 

respondents had some involvement iV the selection of all other materials 
(except problem books, which yere hardly used). 

Biologists' levels of dissatisfaction with textbooks, laboratory mater- 
ials, reading collections and' syllabi and handout materials are among the 
highest of any faculty group. The level of satisfaction Wtth textbooks^ 
has decreased since the NSF Study conducted in 1966-1967, which indicated 
that 73 percent of the faculty were satisfied with their textbook; 64.9 
percent of biology respondents to the Instructor Survey reported satisfac- 
tion. Thc> dissatisfaction does not appear attributable to faculty control 
of the clioice of materials. • . 

Textbooks may. be unsuitable for a number of reasons: reading levels , 
are declining and this may affect students' abilities to reaH. existing 
textbooks, student backgrounds may not match textbook materials, and the 
increase and changes in biological information may .render old textbooks 
obsolete. . . t 

Use of Support Servi ce^ . n 

Does the availability of support services and^their use by biology 
faculty substantiate- Gun^tream's (1971) assertion that Inadequate technical 
and. secretarial assistance presents a barrier to course improvement? 
Biology instructors generally appear to have mor^ assistance available to 
them than instructors in other science disci-plines, and, compared to other 
science faculty, they make more use of most of these resources (see Table 16) 
Over 85 percent had clerical help avatlableV'and over three-fourths made use 
of this help.> Library assistance and media production were readily avail- 
able to most biology faculty and over half took 'advantage of these services. 
'Further investigation would l?e necessary to determine If the available 
assistance was appropriate for faculty needs. The discrepancy between 
availability of services and their use indicates that the services provided 
may not have been entirely suitable. 
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Table 16 

AvaflabilitJ and Use of Support Services, 
(percentages) 



Assistance Available 



Assistance Utilized This Term 
(Fall 1977) 



Biology 
(n=l60) 



Physical 
Sciences 
(n»173) 



Social 
.Sciences 
(n=337) 



Biology 
(n=160) 



Ph^sigal 
Sciences 
(n=173) 



Social ^ 
Sciences' 
(n=337) 



CO 



ERIC . 



Clerical Help . . 


86.3 


83.8 


87.2 


76.9 


72.3 


76.3 


Test ScoHng Facility 

* 


66.9 


-\ 59.5 


,56.7 


• 38.1 


^3.7 


33.8 ' 


Tutors 


, 55.6 


54.9 


^40.1 


- 37.5 


.42.8 


24.6. 


Readers 


11.3 


13.3 


*19.6 


3.8 


7.5 


4.7 


Paraprofessiopals 

• 


24.4 


21.4 


f 5.6 


18.8 


13.9, 


7.4 


Media Production 


76.3 


69.4 


• 73.0 


54.4 

• 


39.3 


49.6 


Library/Bibliographic Assistance 


80.0 


69.4 


74.5 


52.5' 


39.9 J 


50.1 


Laboratory Assistants . 


57.5 


48.0 


7.7 


49.5/: 


43.9 


5.9 


V 


/ 


p 


* 

1 


) 






1 


* 
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unrkiit i Conditions ^ " 

,. Faculty wer7asked to ind'ic^te what It would take to improve their, 
Jicourses. 'Table 17 lists the responses to this question. O^er SO percent. ' 
i 753.8« of the biologists indicated that they desire students who are 
■ better able to handle course materjal . -The next .ost prevalent concern 
■was the availability of more'n^dia (48.1^ Th^e responses provide 
further evidence of the nied to realign biology instruction to .eet diverse 
student abilities, learning styles, motivations. ' ^ , , - 

More than 40 percent of the instructors indicated that instructor 
release time would contribute to course improvement. This response sub- 
tantiates the problem of excessive teaching loads cited in the 1 era re, 
(eraser & Ehrle. 1971a. b; .unstream. 1971). Thirty percent or m ^.of 
L b^ology^nstructors also desired better laboratory »^ 
professional developn^nt op»ortuni ttes for instructors (35.0*), and stricter 

^ prerequisitej, (36.9%). 
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Table 17 ^ 

Percentaqe of Responses to Items 1n Quest1(^: Although Th^s 
T Course May Be Very Effective. What Would Make It 
Better? (Check all .that apply 0 



Item (In rank order) 



Students better prepared to handle 
course material ^ 

Availability of more media 

Instructor release time 

Stricter prerequisites 

Professional development opportunities 
for 'instructors • " 

Better lab facilities , 
Jmaller classes 

Mor© interaction with colleagues/ 
administrators y • 

More clerical assTs*w»ee^ , ^ 

More reader/paraprbfessional aides - 
More freedom to choose materials 



1 

Biology 

\\\ \ \J\J / 


Physical 
Sciences ^ 
(n«173) 


Social 
Sciences 
(n«337) 


53.8 


59 . 5 


53.1 




32.4 


45.7 


. 41.9 


45.7 


40.9 


36.9 


30 .yr 


22.8 

t 


35.0 




31.2 


30.6 




12.2* 


26.9 


' 20. 2\ 


38.0^ 


18.1 ' 


' 18.4 


^2.6 


18.1 


21.4 


19.3 


8.8 


18.4 


15.7 


' 7.5 


8.6 


13.9 



Less .than 10 percent selected the following items: 

- Less interference from colleagues/administrators 

- Larger classes 

- Changed course description 

- Different goals/objectives • ' ' 

*Mostly attributable to psychology. 
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PART IV 

' CONCLUSION ^ ^ 

This section Includes a summary of the most Important findings concern- 
ing bl6logy froili the Cental for t|ie SMdy of Community Colleges study. 

Several recommendations are made thatlear on the Impll^tlons drawn fr6m 

the data. ^ . ' ^ 

■ » ,# ' 

SUMMARY 

I'. ■ ■ 

. The Center for the Study of Community Colleges undertook tts study of 
'science education In the twd-year colleges to document the current currlcu- 
.lar structure and Instructional practices li) the various fields of study. 
Data were obtained through a curncuim'Study that provided analysis of 
G^^rses offered in the 1977-1978 academic year ..including a classification 



scheme and information on. frequency of course offeringi. course prerequ-l- ' 
sites, and Instructional mode^ In addition, an Instr^uctor Survey pro- 
vided datWi on the types of Instructional methodology and material^ utilized 
by two-year college biologists. 

Biology constitutes a significant portion of tjie two-year science 
curriculum. All of the colleges in our sample offered at least one course 
in biological sciences, regardless of college emphasis. Biology accounted 
for 13 per((ent of all the science courses considered in the study. ^ 

* . «... 

The Biology Curriculum • 

.; In considering the state of biology curriculipn in the two-year college, 
an important question emerges. Do the biological sciences respond to the 
unique characteristics of the community college? At the outset X)f this 
monograph the distinctive features of the two-year college were identified 
as the diversity of college jniss ions, the heterogeneity of the. student 
population, and-the nontraditional student course-taking patterns. A number 
of findings indicate that the biology curriculurrt has kipt pace with the 
conmunity college's movement away from its predominant role as a tr^sfer 
institution that provfdes an academic program directed at traditional 9)1-,. 
lege students. 

. Human biplogy accounts for 35 percent of the biology curriculum, the 
largest segment; this reflects the centrality of allied health in the occu- 
pational curriculum. ^ When compared to data in the literature, W findings 
indicate a trend towards more anatomy and physiology and microbiology, 
which are needed by allied health students., and less emphasis on the more 
traditional botany and zoology. „ ^ 

The Curriculum Study yielded the Infopmation that size'relates to the 
number of biology offerings. Urge colleges tend to offer more variety, 
thus making them better able to meet varied needs of student clientele. 
These data suggest that smaller colleges may have difficulty responding to 
a. hetenogeneous stlident body with appropriate of feritigs. Smaller colleges, 
howev/^. may be more homogeneous, thus alleviating them of the necessity 
of of.fefing A 'wide' range of courses. 

' > ' ■ 
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Over one-fourth (27%) of the biology courses h«;d cataldg* descriptions 
designating them for occupatijpnal students. Nearly one-half of„the biology 
respondents t(f the Instructor Si^rvey indicated that their courses were de- 
signed for occupational students. These data further demonstrate the 
Impact of the two-year college's emphasis on occupational programs on ^ 
biology cirri culumS. Yet, over 70 percent of the biology instructors main- 
tain that their course parallels a lower-division course at a transfer 
Institution, and over half (52.5%) report that their course" is designed for 
transfer students. Since datfei show that only approximately 20 percent of 
the current cotmum'ty college student population is transfer-oriented, the 
predominance of the transfer course indicates that the vestiges of the 
traditional view of the two-year college student still exist. ' . 

A significant group of students attending the community college are 
academically deficient. Although our data' show that very few Introductory 
biology courses require prerequisites, which encourages enrollment of aca- 
demlcaily deficient students, faculty reported in the Instructor Survey 
thati:Hefr course would be'improved by students better able to handle 
course requirements (53%) and stricter prerequisites (36.9%). These find- 
ings indicate the dilemma between open access to biology and the need to 
maintain the integrity of college level biology offerings. 

^ A barrier to nontraditional community college students may be found l^n 
the number of course sequences -in introductory biology (48.5% of introduc- 
*tory courses; 42.8%,.of human biology c^tjrses). Sequences" particularly 
d1 retted at terminsrl and non-major students ma^' need review to determine 
the extent to which they accommodate unorthodox course- taking patterns 
that may consist of students "dropping in" and "s.topping out." 

Instructional Practices / 

„A1 though the Curriculum Study did not suggest that biology faculty 
utilize a variety of instructional modes (most conduct courses in a lecture 
• laboratory fqrmat), the Instructor Survey indicates the use of various 1 " 
media, e.g., films, slides, overhead transparencies. In addition, nearly 
half. the biology respondents want more media available to them for course 



imprpvement. . This finding does represent •facuT-ty awareness of the impor- ' 
tance of varied .teaching methodologies ta«a(idress the different learning . 
styles their students may possess.' " * / • 

Although one would expect blpl,ogy instructors to align themselves 
mor6 closely with their phy^^ical science colleagues than the social scien- 
tists, this expectation was not unequivocally the case. In use of class. * 
discussion, films, and in concern over relating biology to real world 
systems arrd society, biologists were mor&. like the social scientists. 
Biology instructors resembled the physical science ^instructors in their 

use of Instructional materials and-tn e d i a, -wlth the exceptiop of slides 'i 

and films. One area of .difference between biojlogy instructors and either 
group- was in their use of field trips; they devoted more class time to 
field trips and encouraged more extracurricular field, trips, espeG,ially 
in relation to ecology, than either of the other groups. 

The laboratory comprises an important dimension of biology Instruction. 
Biology accounts for one-third of all laboratory sections in the science 
curriculum, followed closely by engineering. The Commission on Undergrad- 
uate Education in the Biological Sciences (CUEBS) endorsed the model of the 
Investigative laboratory in lieu of the il;li|||rative laboratdry. Nearly three 
fourths (73. U) of the biology respondents devoted time to lecture-demonstra-.- 
tion- experiments. Nearly one-third (31.3%) of class time was devoted to the 
• laboratory experiments by students with an average of 8.9 percent of 
class time spent in lecture-demonstration experiment^. These data indi- 
cate that biolpgy instructors do emphasize the laboratory approach. The 
data are limited since the sampling of instructors was conducted on the# 
basis of lecture sections taught. - . - 

The Biolody Faculty 

As parf of the Instructor Survey, biologists were asked to assess 
their working conditions through their responses to questions about satis- 
faction wUh available instructional materials, use of support services, 
and opinions of what factors Would improve their courses. A high propor- 
tion of biology instructors, relative to other science Instructors, 
express dissatisfaction with textbooks (64.9% are "well satisfied,',' a 
decrease from 73% reported in a NSF. study published in 1969), laboratory 
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materials, conections, of readings, and syllabi and handout materials. 
Most faculty reported that they had at least "some say" In the seled|on 
of these materials. Thus, one explanation for faculty dissatisfactilPmay 
be the inadeouacy of available materials for student background or reading . 
ability.. Further inN;estigat1 on is needed to determine the reasons behind 
this finding'.' 

The literature sugg^ts that lack of clerical and laboratory assistance 
may be a problem for two-year college biologists (Gunstream, T971). Our 
data indicate that many bioTogy instructors in our sample had these ser-^ 
vi ces avai 1 abl e Tse:^^"^! eT^ caTTieTp;-5775r assi s tance^- 

but that they were not utilized to their fullest (7,6. 9^ utilized clerTcal 
help; 49.556 utiliz^ laboratory assistants). Neither le reasons for lack 
of wider availability of these services nor the adequacy of the available 
services were studied.. However, only 18.1 percent of the biology instruc- 
tors noted "more clerical assistance" as important to their class improve- ' 
ments. This item ra^nked eighth on a list of 15^ possible areas to enhance ^ 
course quality. 

Several items ^hat biology faculty consi<lered crucial to making 
their course bette/ have already been mentioned as they relate to meeting 
the needs of a diverse Student clientele; biology instructors ranked 
"students better prepared to handle course" first (53.895 marked this Itern) 
and "availability of more media" second (48.1^) as needed changes. The- 
third item of the ranking is "instructor release time" C41.9%), which may re 
fleet the heavy teaching loads noted to be a problem In the lite.*ature 
(Crea-ger i Ehrle, 1971a,, b). Sinc^ our data also Indicate large section ^ 
size in biology, it is not surprising that over one-fourth (26.9%) of the^ 
biology -respondents desired smaller classes. Professional devel^pmeht. , 
opD6rtunities, stricter prerequisites,.an^l better laboratory faciltties 
were also .chosen l^y over 30 percent of^the biology instructors as factors 
*that would improve their course. y 

^profile of two-year college biology emerging from the Center's 
study is^iology coping with the student diversity and multiple missions 
of the community college through varied course offerings with some 



emphasis shifting away from, the tra^tiolal transfer program towards 
occupational ly-related courses, through use of media that may appeal to 
students with nontr4ditional backgrounds and learning styles, and through 
a. limitation of barriers (prerequisites) to student enrollment in intro- , 
ductory courses. Meanwhile, two-year college biologists must keep pac€ 
with the increase trrbiological knowledge and the challenge of the investi- 
gative laboratory. The combination of the comminity college setting and ' ^ 
* the changing biology discipline provide two-year college biology with a 



formidable task. 



.* ' recommendations' 

In light. of the findings of the Center's study, the following recom- 
mendations are made for college adm^strators . curriculum planners, 
counselors, researchers, and policy maters to support the faculty course ^ . 
developer in addressing two-year college stulents' needs for biological 

education^ ' , 

1. Types of students who enroll in biological sciences should be 
identified and courses concomitant with their aspirations and needs designed. 

2. Further reselN||h on instructional mafterials suitable to different 
learning approaches and to students with academically-deficient skills^is 
needed. 

3. Replication of transfer courses, which tend to be technical, 
theoretical, and somewhat abstract should be supplanted by more non- 
technical, applied, and relevar^t courses^ for students not majoring in 
biology. 

4. Textbook publishers need to produce materials consistent with- 
student, objectives and competencies. % ! 

5. Biological themes can be included in nonbiology collrses in the, 

form of modules or short courses. * ^ 

6. Biologists ^^hould undertake joint curriculum planning sessions 
• with vocational instructqrs in biology-related fields, especially allied 

health (e.g., Brown, 1979). ' _ 
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7/ Noncredit courses can serve as a vehicle to present biological 

topics of community interest. (Noncredit courses were not considered -^f 

our^tudy but must be considered 1n li^ht of the: growth of this area in 

the community college.) 

' 8. The'factors that contribute tq faculty meeting the needs and objec- 
tives of two-year coljtege students include a cdmbination of relevant pre- 
service pedagogical training, professional development opportunities, and 
faculty initiative. The college administration can encourage the latter 
two items through offering faculty fellowships, instructional development - 

^^farvEs,"^T™er pay, rel-ease time, and/or-sabbat+ea^V-t^mer '- 

. ' 9. The professional development of faculty should be promoted in . 
order to keep them current about new developments in the fiel^f biology. ; 
The CUEBS Panel on the Two-Y.ear College emphasized the role of th|B discip- 
linary associations in providing information, planning programs, ahd in- 
. forming instructors about special events, new teaching |ethodologies, and 
training opportunities (Hertig, 1969). A two-year col llgeforUm may be 
-needed, but, meanwhile, other publications can continue to provide facult:^ 
with current 4nformation, e.g., The American Biology Teacher, Journal of 
College 'Science Teaching , and Bioscience . v 
Recommendations, such as those listed here, are often ignored because 
of fiscal constraints. Yet, the centrality of biology in the science- ' 
curriculum demands creative attempts to improve its offerings. Studies, 
such as the'one reported here, need to be replicated iWeep biology prac- 
titioners aware of the salient issues that need in-dept>i treatment. The 
Center '-5 study can be judged successful if it stimulates new efforts by 
biologists to address the unique and chal lenging demands of the two-year 
, college. ' , ' 

' ' * •» . ' : 
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Region 1 NORTftEAST ' 

fi - ^ 
^ ut 

Greater Hartford 

Ml-tchell 

Quinebaug 

Massachusetts 

Bay Path 
Bunker Hill 
' Mt. Wachusett 

Maine . * , 

University of Maine/ 
Augusta 

New Hampshire / 

New Hampshire Tech. 
White Pines 

New York 

Cayuga County 
Genesee 
Hudson Valley 
North Country 

Vennont 

-y - 

Champlain 

Vennont Col. of . - 
Norwich U. 

Region 2 MIDDLE STATES 
Delaware 

Delaware Tech. and C.C./ 

Terry Campys 
Goldey Beacom 

0 



. Maryland 

Dundalk 
Hagerstown 
Harford - 
"Howard 
Villa Julie 

New Jersi^y 

Atlantic 

Middlesex County 
Pennsylvania 

Allegheny County/Bbyce Campus 

Delaware County 

Harcum 

Keystone 

Northampton County 
Northeastern Christian 

West Virginia 

West Virginia Northern 
Potomac State ^ • 

Region 3 SOUTH ' , 

Alabama • 

James Faulkner State 
John C. Calhoun State 
Lurleen B.' Wallace State 
Northwest Alabama State 

Arkansas 

Central Baptist 
Missi'ssippi County . 
Westark 
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Fl orida 

Brevard 

Edison 

Florida 

Palm Beach 

Seminole 

Valeneia 

Georgia 

Atlanta 
Balnbridge 
Clayton 
Floyd 

Georgia Military 
Middle Georgia 
South Georgia 

Kentucky 

Southeast 



ississlppi 



^ — Mriawamba ' 
mry Holmes 

Mississippi Gulf Coast/ 
\Jefferson Davis Campus 
Pe^irl River. 
Southwest Mississippi 
Wood 

North Carolina 

Chowan College 
.Coastal Carolina 
Edgecombe. Tech. 
Hall fax City Tech* 
Lenoir 

Richmond Tech. 
Roanokft-Chowan Tech. 
Wake T^ch. 

South Carolina • 

Greenville Tech. 
University of South Carolina/ 
Lancaster 



) 



Tennessee 

Jackson State 
Martin 
. Morris town 
Shelby State 

Texas 
Angelina 

Lamar University/Or&nge Branch 
San Antonid 
Vernon Regional 
Weatherford 

Virginia * , 

Central Va. 

Northern Va. /Alexandria 
New River 
Southern Seminary 
Tidewater 
, Thomas Nelson 
Wytheville / ' 

Region 4 MIDWEST 

Illinois 

Central YMCA x 
Danville 

Highland t 
Kishwaukee 
Lincoln Land 
' Oakton 
Waubonsee • 
William Rainey Harper 

lorn . ^ 

to 

Clinton ^ 
Hawkeye Institute of Technology 

Indian Hills 
Iowa Lakes 
fiarshalltown 
"Southeastern 
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Michigan 



5ay de Noc 
Delta 

KaUpazoo Valley 
, KlAand 
MonTOe County 
Oakland 
Suomi 



Minnesota 

Austin • 
North Hennepin 
Northland 

University of .Minnesota Tech. 
I^^WUlmar , 

Missouri 

St. Paul's 
Three Rivers 

N^'braska 

.1' ■ ■ 

Metropolitan Tech. ,^ 
Platte Tech. . 

Ohio 

. Edison State 
* Lorain County 

Northwest Tech. - 

Shawnee State 

S1ncla-1r 

. University of Toledo 
Comm. and Tech. 

Wisconsin 



District One Tech. ^ 
Lakeshore Tech. • 
Milwaukee Area Tech. , ^ ^ 
Unl versi ty Center^^ystem/ Sheboygan 
Western Wisconsin Tech. 



I 



'Region 5 MnUNTAIN PL{>INS . 
Colorad o * 
Arapahoe 

Community College of Denver 

Auraif?da Campus ; 
Morgan 

Northeastern 



K atisas ^ f 

Barton County * 
Central 

Coffeyvllle j 
Hess ton ( . 

St. John's- 

Montana 

Mll^s 

North Dakota 

North Dakota St. Sch. of Science 
Oklahoma 

Connors State % ' 
Hillsdale Free Will Baptist 
Northern Oklahoma 
• South Oklahoma City 
St. Gregory's 

South Dakota 

Presentation 

Utah ' . 

\ 

College of Eastern; Utah 
Utah Tech. ' 

Wyoming • 

Central Wyoming 



. Region 6 WEST 



Alaska 

Ketchikan 

Ar1 zona 

Cochise 
P1ma ^ - 

California 

American. River 

Butte 

Citrus 

College of San Mateo 
College of the Desert 
College of the Sequoias 
Fresno City College 
*Hartnel> 

Lassen , 
Los Angeles Pierce 1 
Mendocino ^ 
Merced 

Mt. San Jacinto 
Saddleback 

San Bernardifio Valley. •- 
San Di^go Mesa - ^ 
Santa Rosa 

Nevada 

Clark County 
X)regon 



Chemeketa 
Ktx +teod- 
Umpqua 



Washington 

Green River 
Lower Columbia 
Peninsula 
South Seattle 
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piQLOGY - INTRODUCTION * 

The subcategories-of this classification. cover the various levels 

• of introductory biology. Major biological principles and concepts are 
introduced with respect to the student for whom intended. Major topics 
of the cell, reproduction, 'homeostasis, genetics, ecology, biochemistry, 
and energ;- are covered in varying detail by each sub-category. Independent 
study and courses focusing on specific bio.logical problems are excluded. 
More advanced treatment of the^e principles is covered in Biology - ^ 

^ Advanced. 

Non-Sc1ence Major Courses . . ' 

Occupational Service Courses 

Science Major Cour^ses „ . .\ 

Specialized Courses (Non-Science Majors) 

NON-SCIENCE MAJOR COURSES . 
-\fe basic biological processes underlying life are covered by the courses 
?n this category. The cell, energy, reproduction, ^omeostc^sis genet c ,^ 
and ecology are covered to introduce the non-science major to major fields 
of biology, and to satisfy generaV education requirements. 

nr.CDPATIONAL SERVICES 

rources in this category are designed specifically for students in Occu- 
pational Health Programs. Major biological principles plated to health 
Tnd disiase Twell as scientific terminology are introduced, Course 
content may vary with different program orientations. 

SCIENCE MAJOR 

Cell function and structure, genetics, ^el^^ed disease ,^mi^^^^ 
Scterioloqy, physiology, and chemistry are within the sdbpe^of this, m^^^ 
Xi ihPSP courses are intended to introduce science majors to biological 
Scipie n"c fclpt^and are^rer^^ 

Coirses covering these principles In greater depth may be found under 
specialized classifications that'follow. 



SPECIALIZED COURSES - NON-SCIENC 
-ntoclo rniir<:p<; tend to be qenera* 



E MAJORS 



ER?G., 



Thesle courses tend to be general education science courses for non-science 
.Ks Elementary schoo? science teaching "^ethods and introdu t ry^ 
courses In heredity are examples of courses included In this category. 
. Therl are no prerequisites for these courses and they do not carry credit 
\for science majors, ' , " j * 
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BIOLOGY - ADVANCED ^ 

This classification embodies specialized courses examining Important , 

t biological principles in detail. Techniques and. quantitative evaluation 

methods are also introdyced in advanced study of cellular biology, -genetics, 

embl^yology/developm^ntal 'bifblogy, microtechniques, gind population biology/ 

evolution. These courses are open to science majors only and unle§s 

otherwise stated, have an Introductory biology prerequisite. . Independent 

study and special topics courses are excluded.- 

Molecular/Cellular 
Genetics ^ 
Embryology 

Microtechniques * * 

Population Biology/Evolution 

MOLECULAR/CqLULAR 

T[)e courses +n this category *descr1 be the cell as the basic unif-of all 
living systems in terms of structure, function, and biochemistry. Differ- 
entiation, metabolism, reproduction, and specialization are among the major 
topics covered. These courses are designed for sqience and health science 
• majors of advanced §tarid1ng.* ^ , , . - ^ 

■ tr 

GENETICS ', • • 

These courses present an overview of Mendelicin* and population genetics - * . 
with epiphasis oh genetic inheritance, mutatii)n, influence on cell function, 
DNA and RNA. Genetic probability cdhiputatifn and disorder causes and . 
effects are also included. Courses in this category ^ire Intended for " 7 
science .majors only. ♦ ^ 

EMBRYOLOGY/DEVELOPMENTAL BIOLOGY \ 

The developme>it of the human embry^) and other organisms is studied from 
conception through major cell differentiation stages and prenatal develop- 
' tii^nt. Each developmental phase is examined in terms of growth', environ- - - 
mental influenced, and biochemical changes. These/ courses are intended 
for sol encMiajors only. ' _ . . . , 



MICROTECHNiqUES 

)reservat1oa ar 

scopic study are the fbcu^of this category. Photomicrography, tissue 



Techniques for preservatioji and preparation of animal tissue for\lcro- 
staining, microtofHy, tissue embedding and flocescence are among topics 



covered. These courses are Intended for science and healtlj students 
of advanced standing. 
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POPULATION glQLOGY AND EVO UJnON . ' ^ • ' 

7^ , 4„ fhic ratPQorv cover trfe origins of life a^pd the organic , 
S 0 0^ Pec^e^ Th^^^^ into examination of , population 

science students of advanced starftting. ^ 

-\ ♦ . 

BOTANY w • * 

This classification consists of subcategories that exapiine the major 

aspects of Botany. -The course^ are assigned to subcategories with respect 
to the student for whom intended. Botanical principles of morphology, 
phylogeny. classification, ecology, physiology, and evolut1on,are pre- 
sented within each category with varying degree? of detail and speciali- 
zation. More detailed ecological m<i environmental aspects of 9otany 
are discussed under Ecology and Environmental, Independent study and 
special topic-courses are excluded. . 

Hon-Sclenc^ Hajo!" ■ • 

Occupational Services 
Science Major 

Field Botany : 
N pN^SCIENCE M AJOR COURSES ^ ' . 

courses may be taken to ^uiti 1 1 general =uuj^» science programs. 

Courses of this type are not Intended for students in science piuai . 

■■ ■ ■ ^ 

nmiPATIOWAL <;FRVICE COURTS 

occupational service courses are pre-profess1on^l,1nt«du^ 
courses for o*upational students In agr culture^^f^^^^ 

rc^udrptr:?^ iSn^r^^*^ 9^^^ 

l^^^r^lo.^^^^ VJ:s\fZs type are not ^ 

acceptable for science majors. / 

" / ^ ' • I 

<;rTFNrF MAJOR COURSES ... \ 

introductory syrvey of taxonoj. morphol^^^^^^^^^ \^ 

\ . . ...» 
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of vasoular/.nonvascular plants and their ecological relevance are primary y 
dourse goals in order to prepare science majors for more advanced study. 
Practical field courses a^e discussed under Field Botany. 

FIELD BOTANY / t \^ . ' | 

Practical field experience and the examination of local flora as part of 
a functional ecosystem are with'in the scope of courses in this category. 
•Collection, identification, and examination techniques as well as dis- 
cussion of population dynamics are included in course content. Courses, 
in this category are intended, for science and non-science majors. Those 
courses specifically fdr science majors are designated by an introductory 
biology or botany prerequisite and treat the above topics 4n greater depth. 

ZOOLOGY ' ' 

The students for whdl/l intended detfermine the categories of this ■ 
classification. Basic animal biology, taxononv, anatomy ^^nd physiology** 
behavior^ relationship to man, and terminology are presented to non- 
science and occupational students at various levels «f1detail . . Intro- . 
ductory topics with additional emphasis on vertebrate and invertebrate 
biology, gross and microscopic anatomy and physioXogy, and orientation to 
phylogenic classification are within the scope of courses for science 
majors.' 'specialized courses in gross and micros cipic animal anat^ anf* 
physiology are categorized for advanced biological science students.^ 
Elective general education courses in ornithology are alSo included in this 

classification. ' ' 

■ Non-'Science Major Courses 
Occupational- Service Courses 
Science Major Courses 
Animal Anatomy and Physiology 

NON-sfclENCE MAJOR COURSES ' 

These courses, all introduction to local fauna, survey basic ariimal biology, 
taxonomy, natural history, relationship to man, anatomy, physiology .^ammal 
behavior, genetics, and animal ecology. Students are also acquainted with 
major phy 11 of the animal kingdom. The courses of thl? typ,e tuItt]' 
general education requirements and are not intended for science Thajors.. 

» A 

OCCUPATIONAL SERVICES .. . I . , * 

Basic biology, anatomy, physiology, and behavior of,anima1s are cwjered by 
courses of this type. Zoological terminology and technique are introduced 
to students in agriculture, animal science, forestry, range management, 
and environmental programs. These courses are not intended for science ~ 
majors. 

■ f ' * ■ . 
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SCIENCE M AJOR / , ' = 

Principles of wrtebrate and invertebrate biology are prej$ented In courses 
of this type. Topics considered are gross and microscopic anatomy, embry- 
ology, 'classification, geographic distribution and relationship to man and 
environment. Courses of this type are designed for pre-med, pre-vet, 
allied health, and other science students. 

ANIMAL ANATOMY/PHYSIOLOGY. 

These courses present a comparative study -of e.volutionary development of 
vertebrates. Microscopic and gross anatomical systems as well as their 
physiological function are considered. The courses are intended for 
science students , who seek more advanced and detailed treatment of axLUn^l 
biology. " 

ORNITHOLOGY ; . , 

Courses in this category are general education courses that discUss evolu- 
tion, geographic distribution, territoriality, migration, and field identi- 
fication. These courses arfintended for all students and carry elective 
credit. 

HUMAN BIOLOGY ' 

Human biology, anatorr\y and plWsiology are the. topics covered across 
the subcategories of tHis classificeftion. Course content and depth^are 
determined by the students enrolled and are reflected here breach sub- 
category. Courses in human biology are. intended for all students, and 
survey the relationships between body structure and function and the 
principles of health and disease. General anaton\y and physiology acquaint 
the science major with human body structure and function on cellular, 
molecular^ and biochemical levels. The courses for allied health should * 
cover major anatfijmical systems and their physiological functions from a 
medical standpoint. Mcjre Advanced courses for allied health students ^ 
teach hematology, serology, blood banking and urinalysis, and irylude 
cTTnfcal practice and procedure. Specialized courses f or pre-med, medixal 
laboratory .techh1ci|ins, pre-dental, dental assistant aUd hygiene students 
are treated in their own subcategories. Courses in clinical internships, 
laboratory equipment orientation, diagnostic* procedure, and medical office/ 
hospital orientation are excluded. - ^ 

Human Biology . 
i Anatomy and Physiology - General 
Anatomy and .Phyisiology for AHS 
Specialized Anatomy and Physiology 
Medical 

Dental - 

71 
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HUMAN BIOLOQY 
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and control are Introduced. These ""--f S-^r^J"^^"?^? ^J^'^^J^aT secre- 

requirements. »i , ' . * ^ 

HUMAN ANATOmU^ND PHYSIOLOGY - GENERAL . * 

thpc:** rnurses examine the human body on cellular, molecular, structural. 

with relation to major organ systems and their physiological, processes. 
These courses are intended for science majors only., 

» ANATOMY AND PHYSIOLOGY FOP ALLIED HEALTH STUDENTS V 

Sitirts!"«^^^^^^^ 

ANATOMY AND PHYSIOLOGY - SPECIALIZED ' 
Thp courses in this category are designed for allied health an^.";ed1cal- 
CoratSry%lchno;ogy stSdeilts, Hematology i^uno-serolo 

are not included in this category. 
A f^ATOMY AND PHYSIOLOGY - MEDICA^ 

Tha hiirtian bodv arid disease process are examined by courses in this cate- 

dfagnos?rc'prScMj!^. Ind orientation to monitoring equipment ar« 

excl uded . ... • 

ANATOMY AND PHysioLOGY - DENTAL 

Oral anatomy, physiology, "«,S^.^2^*rhygreL!'?oo{ri^irpiofogy: 

: practice are excluded. , 

; ■■ ^1 ■ ■ * 7? 
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,re CO ered by the categories In thiV classification. Introductory »W 
jrolog^ eUasizes basic .\crob1oTogy principles and techniques an is 

t nL f r science student.. Bacteriology Introduces the scien e 
• eal students to bacteria as they pertain to tHe^isease proces . 

crLolo^ special groups focuses on the nee s o spec ^g 
In the presentation of basic microbiological 

;„d bacteriology. Technical orientation, clinical procedure, and cliVical 



practice courses are not included. 
Microbiology 

.Bacteriology , ' , , r^^nnc 

Microbiology for Special Groups 



fiFMFRAl microbiology: ' . , ^4 c nf m«ior micro- 

organisms. Virulence, ™'^P^^°l°9y , physi^^^^^ Courses- of this 

generrfl biology course. 
: Sing«rs1tSren»^^^^ . 

S :S:clttfflt{?e rtSffiNKrori.^^tation and clerical 
: procedlure cpurses arenexcluded; " . 

™tf^o' categories in t.is claisificati'o, cover t., princi^es.b, * 
■ .e^": icatlo.; and identification o. ^ ■ 

' Entomology Is ,n,1r.troducil.* survey cours.^rfor science students. 
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More specVallzed study of entomology is cpnsidered by courses In Ento- 
mology for Special Groups. 



Entomology 
Entomology for Special GroUps 



ENTOMOLOGY 



Biology and classification of insects are the focus of courses in this 
-category. Evolution and control of major species\are also considered, 
fhese courses generally require a course in general zoology and are in- 



tended for science majors. 



ENTOMOLOGY FOR SPECIAL GROUPS 'I 
The courses in this category examine insect classification, stj-ucture. 
ecology, economic importance and control. /The beneficial as well as 
\ hazardous aspects to animals, plants, and man are considered. | These ^ ^ 

^ courses are generally, directed to agriculture, horticulture. a|id farm r v 
. management students.' . > . 



T 

ECOLOGY AND ENVIRONMENTAL 

Ecological principles of environmental biology are presented to 
science and non-science students in the subcategories of this fclassifica- 

tfon. Populations, ecosystenl^ energy concepts jcommuni ties, pbllutants^ 

homeostasis, and marine b1ol<5yy art; p r li i fry c o nc ern s. o f those categori es. 
Field study, collection techniques, and quantit^^tive analysis of these 
topics are also inchJded. Most courses included in these categories 
require an introductory biology course. Independent study, special topics, 
and travel" seminars are not included. 

- Nnn>Sc\fnce Ma.ior Courses 



Science Major Courses 
Field and Nature Courses 
Marl ne Courses ■ 



NON>SCIENCE MAJOR 

These courses introduce ecological principles of environmental biology , 
populations and comnunities. Thq sources and effects of pollutants, tne 
relationship of plants, animals. an(;l man to the environment, ana _ 
concept of ecosystems ar?e considered. Cour-^reS of this type are intends^ 
for all students. . ■ f ^; 

^ SCIENCE MAJOR COURSES ' ' f 

The courses in this category survey major ecological themes and a'^e' ]"- • 
•tentifid ^'or science rpajors as well -as for students in ^'^'^^^ J"^*"''^'^;,^?.^ 
science, range management and forestry. Population regulation, community 

t ■ . s>.. ■ ' 
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' Jtriictum and ecosystems are' included 1n course content. The effect of 
i . Icological sJsteSs on homeostafts, energy com:epts, and the integration. 
I of living organisms U.alsp discussed. . . . . . 

' FTgLD AND NATURE ^ * 

' Field analysis of specific ecosystems, natural history of ^^e community, 
pipulatioranaly^ field data collection, including transacts, quadrats, 
?01 ec ion methods/and taking of field notes, are surve^^^^ by tHese 
^ rniir<;ps Thev are designed for science majors and^students in forestry, 
p^r^s -and rec^ea??^ fire science, horticulture and range management. . 

' \ar I NE COURSES - 

These courses focus on hydro- and marine biology. Hydroblol^gy ^"fj^^^e^ 
Itudy ^f a uatic habitats, cKemical analysis and ojf J ^^^^^^^^^^ 
analysis Marine biology examines ocean environments in terms of the , 
llJ id orqanlsms that habUate them, fiel^ study, collection methods, and 
inalysisTchn^ques are also included. Courses of this type are Intended 
primarily for sciance students) 




RELATED TOPICS \. \ '4 

The eategories in this clasVflcation present an overview of prin- 
clples-of nutrition,- pharmacology, radiation, environmental pollutan^fe, 
,and biological science teaching methods. , Courses in clinical application. 
cVlnl'^ p r oc ed ure, and Gp o cial enuWnt nrientation PPd function, ar^ 

excluded. . 
Nutrition ' ' , ' , 

Pharmacology • n..4.«„+c 
Radiation Effects and Environmental PoMutants. 

Teachi ng Methods . ' • , 

. N UTRITION ' / -T— — —7^ ^ ■ ' 

Courses of this type offer comprehensive an^ysis of nutrition/ priijclp es 
iKl?h. N^ri^^^^^ their function, digestion, absorption, ^eta P^^"^' 
'hnd humaJ needs are discussed. These courses are intended for all stu 
den^s . \ ' . ' 

■ PH/^RMACOkOGY ' ' . ' ' 

These courses examine principles of pharmacology I°7„^"^f f,.]" ^JS^s? 
health occuirations. .Drug types, usage, dispensing, contra-ind cat^^^^^^ 
an2 faderaVregulations are the primary topics covered. Actual course 
content is dependent' on the students for whom intended. Some courses re 
,quire*chem1sjry and biology/b&ckground. 
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RADIATION IFFEhs AND ENVIR ONMENTAL POLLUTANTS ' j 

Courses studying the biological effects of racjiati-^n, measurernent of • 
radiation, hazards, and proteStipn methods are included in this category!. 
•They are primarily intended for kudents in radiation therapy "and X-ray^ 
technician programs. Also includStt in thisiltegory are courses examining 
environmental pollutants and th6l r Vfects -on man and environment. These 
courses are Intended for all students. ' 

- TOCHING METHODS ' " . . 

These courses focus on 'methods, of teac^hing biological science In eleven-" 
tary schools. Courses of this type are i^ntended^for child study and 



education students. 
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APPENDIX C 
. Table CI 
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■r Introductory Biology 1n the Two-Year Colleges, 1977-78 Academic Year 

. — .A 



Type of Course^ 



Percent of 
Colleges 
Listing This 
Type Course 
In Catalog 



Percent of 
Colleges 
Listing This 
Type Course 
In Class . 
Schedule 
(n=175) 



Percent 
of Total 
Intro. Biology 
Courses Listed 
on Schedule 




Percent of Total 
Introductory Biology. 
Sections listed on 
ScheduTef 

Lecture{ Laboratory 
(n=1859) (n=2217) 



Non-Science Majors 
Occupational Services 
Science Majors 

t s 

Specialized Courses 
(Non-Sclertce Majors) 



y ^ • — ■ ■ ' • ; 

*Notil. i; lei colleges (93% of sample) list one or more Introductory biology courses 1n thr 
. college catalog; 

27157 cblieges m of sample) list one or more Introductoiry biology courses In 
schedules of classes. _ ^ 



Table C2 

Ad\/anced Biology in the Two-Year Colleges, 1977-78 Academic Year 



Type of Course 



Molecular/Cellular 
Geneti cs 
Embryology 
Microtechniques 
Other 



Percent of 
Colleges 
Listing This 
Type Course 
in Catalog 

(n»175) 



Percent of 
Colleges 
Listing This 
Type Course 
in Class 
Schedule 
(n^l75) ■ 



Percent of Total 
Advanced Biology 
Courses Listed 
on Schedule 



Percent of Total 
Advanced Biology ' 
Sections. Listed on 
Schedule 

Lecturer Laboratory 



6 

25 
3 
7 
4 



3 

.16> 
2 
4 
2 



(n=54) 


(n=65y 


(n=40) 


13 

• 


.12 


25 


56. 


51 


38 


7 


< B 


13 


17 


20 


18 


7 


9 


8 



Notes. 1. 58 colleges (33% of sample) list one or.more advaneed biology courses In the college 
catalog. ^ " 

^~"^~~77~43 colTe7er(75r^^^ 

classes. * 



Table C3 ' 

Botany In. the Two- Year Colleges, 1977-78 Academic Year 



T^pe of Course 



Non-Science Majors 
Occupational Services 
Science Majors 
Field Botany 



Percent of 
Colleges 
Listing This 
Type Course 
in Catalog 

(n=175)' 

10 
TO 
66 
13 



Percent of 
Col 1 eges 
Listing This 
Type Course 
in Class 
Schedule 
(n=175) 

r 

57 

6 ' 



Percent of Total 
Botany Courses " ' 
Listed on 
Schedule 



(n=175) 
9 

13 
71 
7 



Percent of Total 



Botany Sections 
Listed on Schedule 



Lecture 

(n=286) 

9 
11 
72 
8' 



Laboratory 

(n=310) 

.5 
13 
75 
6 



Notes. 1. 126 colleges (72« of sample) 11st one or more tetany courses In the <x^^'9^ 
' 2. 109 colleges (6» of sample) list one or «»re botany courses In schedules of classes. 



Type of Course 



Table C4 . .. 

Zoology in the Two-Year Colleges, 1977-78 Academic Year 

fercent of Percent of ' Percent of Total 

ol leges ' Colleges Zod^logy Courses 

isting This Listing TMs Listed on 

Type Course Type Coursfe Schedule 
in Catalog in Class 



Sche'dule 
(n=175) -I In^US) 



(n«186) 



Percent of Total 
Zoology Sections 
Listed on Schedule 

Lecture LabocaJk)ry 

■ 1 . T 

(n^352) (nM20) 



Non^ Science Majors • 
Occupational Services 
Science Majors 

Animal Anatoiny and Physiology 
.Ornithology 



6 

'* 5 
67 

12 
5 



4 
3 

59 
9 
2 



4 
6 
77 

10 
2 



^4 
5 

82 
7 
1 



3 

5 

85 
7 




2 112 colleges (64^ of sample) list one or more zoology'Wses in schedules of classes.' 



Table C5 



■-' Type of Course 



Human Biology . 

» • 

Human Anatomy and Physiology, 
General 

Human Anatotny and Physiology, 
Allied Health Students 

'i 

Anatomy and Physiology, 
• Specialized 



Medical 
Dental 



Percent of Percent of Percent of Total Percent of Total 

Colleaes Colleges : Human Biology Human Bio ogy 

L?ll?'^TMs----Listing This Coupes Listed, S^c^ Listed on 

Type C6urse Type Course on Schedule Schedule 
in Catalog in Class^ 



(n-175) 



Schedule 
(n-175) 



(n=689) 



18 

85 

38 
35 



14. 
78 

'30 



29 



5 
42 

15 

17 



Lecture Laboratory 
(n=1585) (n=1726) 

7 4 

55 ^ 64 



17 
9 



15 

'7 




V Notes : 1. i 168 colleges {96% of sample) list one" or more human biology Courses in the college 
catalog.. • 

2. 159 colleges (9n of sample) list one or moce human biology courses in schedules of. . 
classes. > v 9 



00 
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Table C6" ■ ; 
Microbiology 1n tjie Two-Year Colleges, 1977-78 Academic Year 



Type of Course 



tj^croblology 
Bacteriology 

Microbiology for Special Groups '. 



Percent of Percent of Percent, of Tot^l Percent of Total 

Colleges Colleges ^ Microbiology Microbiology 

Listing This L'lstjng This Courses Listed . Sections Listed on 

Type Course ^ Type Course on Schedule Schedule 

in Catalog ' in Class ^ Lecture Laboratory 

(n=468) (n=578) 



(n=175) 



Schedule 
(n=l75) 



77 
9 
37 



70 
6 
31 




73 
3 

24 



i 



Notes. 1. 152 colleges {m of sample) list one or >ore<mlWob1ology courses in the college catalog 

2. 139 colleges (79^^ ofWample) list one or more mijfcrobiology cours&s in schedules of 
classes. 
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Table C7 

Enton,ology 1n the Two-Year Colleges. 1977-78 Academic Year 




Type of Course 



Pe.cent of Percent of P^e-nt.f Total ^ ^e-n^^J 

^^llir/lhis Uslir/lhis sted Listed on Schedule 

Type Course Type Course on Schedule Lecture Laboratory 

in CataloSL in Class " i 

^J^x (n=14) (n=16) ■(n=13) 
(n=175) (n=175) ^" '^^ X 



Entomology 
Special Groups 



12 



. 64 



36 



63 



37 



. 62 



38 



00 
CO 



— TT;;;;;:^;;^^ or ™.e ento^lo^y courses 1n the college caUlog. 

2. 14 colleges (8% of sample) Hst one or n»re entomology courses 1n schedules of clas.es. 
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* Table C8 

Ecology and Environmental Biology 1n the Two-Year Collates, 1977-78 Academic Year ' > 



Type of Course 



Non-Science Majors 
Science Majors ; * 
Field and Nature 
Marine 



> 
I 



Percent of Percent Percent of Total Percent of Total 

Colleges ' of Colleges Ecology/Environ. Ecology/Environ. 

Listing This Listing This Courses Listed Se ctions ^ lis ted on 

Type Course Type Course on Schedule - ' Schedule 

In C atalog In Class Lecture Laboratory 

, (n-242) (n=206) 



Schedule 



(n=175) 



~(n^T75) 



(n=118) 



30 
10 

^ 12 



25 
7 

13 



41 

11 
31 

17 



57, 
6 

23 
14 



55 
6 

23 
16 



Notes. 1. 87 colleges {50% of sample) Vist one or more ecology and environmental biology courses 
^ In the college catalog. 

2. 69 colleges (39% of sample) list one or more ecology and environmental biology courses 
In schedules of classes. * 
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- Tablel C9 , 

Biology-Related Topics in the Two-Year Colleges, 1977-78 Academic Year 



^ Type- of Course 



' Percent of Percent-of' Percent of Total Perc^ of Total 

Colleges ' Golleges Related Topics Related Topics 

Listing This Listing This Courses Listed Sections Listed on 

.Type Course Type Course on Schedule 

in Catalog in Class \ - 



(n=175) 



Schedule 
(n=175) 



(n=134) 



ScheduTe ^ 
Lecture Laboratory 
(n=316) (n=14) 



■ I 

Nutrition - 


■* 1 

49 


:^41 


68 ^ 


79 


79 


Pharmacology 


. 23 


15 

f 


29 


19 


• 14 


Radiation Effects and 
V Environmental Pollutants 

/ • ; 

^ Teaching Methods 


4 

' 1 


2 
1 


"2 
1 


1 

1 * 


7 

, 0 



. Notes . 1. 97 colleges (55^U of sample), Hsl one. or more biology-related topics in the college 
catalog. 

* * 

2. 82 colleges (47515 of sample) 11st one or more biology-related topics in schedules of 
classes. ' , , ' * jr . 
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APPENDIX D • ■ - r ' • 

. The foTlowing. listing of references includes irticle^ and studies of 
instr^uctiona] practices, in two-year col legV biology courses. 

ASSESSING Tfr^USE or AUDiy jjt^^ TN RTOI OfilCM. SCIENCE COURSES /. 

*Arnwine J E \ k Juby, B. M-^o^e^. evaluaUon^c^^ of audio- 

' tutoH^i coJrs^^inJeneriO^ 
(ED 037 'l^TT • . ■ , • 

Science Teachintf . 1978. 7 (3), 168-171. ^ , ' . ■ 

Darnes G R (Ed.)- g^ wL^pdinas: Annual Illi nois J""i"'^/'"]^^f , 
' ence Spr i ngf ^ el d :^^^—m\^^^^^r.^or College Board ."1972-^ 

Tl6"073 754) . 
Decker, X C. Cuyahoga' C6inmunity College. Junior College JQurnal . 1969-197Q. 

40 (4)V1)5".18, 56, 58; 60, 62. 
pn^-nft w n ■ & Montqomery, R. J. The integrati on nf audiotutoria] mim- 
' ^ol^^lw^^ l^borator^. ^ Unpublished 

paper, 1974. (tl^ 092^ 198) - ' . 

Hahn. T. C. Audiotutorial instruction: iA case study. Bioscience , 21, , . 

'814-819. , ■ . ^ 

1 n Th« v^ni;,tiv0 Pffectiveness of individualized script and audi q 
•''"^^st^u ilo ' nl c "e rbrofo y (Doctoral dissertation Univer- • 
. .-;?t; orMa?ne.,W ). Bliil!latj^""^!^^y,? International., 1977, 38. ^ 

2025A. {Uaiy«5i||y. Microfilms No. , //-i!ia52) > 
u, 1 tf' i nthprs Audio-tutorial nrnie ct: An audio-tutorial approach 
""\l°^l!-;n^.n^v and p bsioloq.y Brogn;, N.V.: Kingsborouctf , Junlly 

1966. (ED-Q17 471 ) . . ^^^ 

Opacinch, C, & others. Mearchir^^ 

Maryland: Catonsvi lie Community College, 1974. (ED 09^ ibb; , 

'ouick C. L. ^n analysis and evaluation of an ^^dio-iutorial- appr^^^^ • 
^ th; b ology laboratory at the University ~i y -and J^f^^^ /^J^^^^' 
the University of Toledo (Doctoral dissertation, fl*:^?^^^'^ 
Toledo 1971) DlsserMmAbitr^^ 1971 , 32, 3871A. 

(University., Mierofilms No. 72-02161 ) , ' ' . • .' 

' ' ' 86 . 



Seal,/C. VT. TwQ methods of teaching -a general biolpgy course in a community 

colleqe: Audio-tutorial with conventional lecture-laboratory Doctoral 
■dissenation. Auburn Unive)^sity, 1976 ).". DjssPrtati on Abstracts Interna- ■ 

tional . 1977, 37, .5729A. (University mcrofilms No. 77-04317) 
Sparks, P. 3., & Unbehaun, L. M. Achievement of audiotutorial conven- . 

tional biology students: A>^mparative study. Bioscience, 1971, 21, 

574-576. • / • '• 

COMPUTER USE IN BIOLOGY . , • ' * ' " • 

Crovello, T. Computers in biological teaching. Bioscience, 1974, 24. 20-2'3. 

Hyatt; B. W. , Eades, D. C, & Tenczar, P, Computer-based education in biol- 
ogy. Bioscience , 1972, 22, 401-409. ' . • . 

Manteuffel,"M. S.'" Im plementing P I ATO in biology education at three -commun- 
ity colleges . (CERTRiF^rt X-47.) Urbana: lllfnois Universky, ly/b. ' 
(ED 128 175)" . . • , ^ 

Zimfner, A.^L. (Ed.). Community col l eoe users' report. Fall 1975. Urbana: 
Illinois University, 1976. (ED 122901) 

USE OF MEDIA IN BIOLOGY COURSES ^ ' ' 

flelzer T. J." A co mparative studv-of a trad itional lecture method and a. 
' frouD-paced,lii^l^^ non-lecture method use d in teaching college- 
. biology . Unpublished paper, 1976. (l^D 133 026} 
Brady, E. R.' The effectiveness of field trips compared to media teaching 
H ected environmental concepts (Doctoral dissertation, owa State • 

University, 1972 ). Dissertation A h<;tr;»rt.s International, 1972, 33, 419bA. 

(University Microfilms No. 73-3860) 
Carlson, E. A. Teaching by^ television: A critique. Journal of College 

Sci^nre Teaching , ',1973, 2' (3), 15-17. • 
Kinsinger, R. E. Ld^i^ation^for health tPrhniqans--An overvi^^ Washington, 

D.C7: American Association of Junior Colleges, 1966. (ED Oil //9) 
MacOueen. P. fln pv;>lii;^ tion of the educa tionally disadvantaged students' 

orrfomancelrrthrteg ^ approach at Po^^ 

College . Practicum,^ Nova .University, 1973. (ED 094 8<i/) , • 
Rosen M J» , & Cohen, A. M. An evaluative study of the University of 
'^°'^^%.;i;:,%!:v?n% Golden Wi^lege Com rmScience Improvl^ 

Project . Los Angeles:- Evaluation and.K^searcn Associates, 19/^. 

(ED 092 326) ■ ^ . • 
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INSTRUCTIONAL OBJECTIVES W BIOIOG LCAL SCIENCh CUUKbbb; 
CaoDGr M, R. Instructional objectives, for a lunior collegg courseia ' 
(ED 033 710) ... 

. • tolleges; 1969. (ED 033 711) • • , . 

College-s, 1969. (ED 033 68§). - , . , 

n.mh.v M n An analysis of the relationship which exists between cogm- 
Kue a^d'affe trv^^fdicatloLl objectives i^.-J-ted ~i^ . 

biology classes in southeastern r^ichigan-, ^^^^f'V I'^I^n^t^n^al 
, Sn?ve?sity of Michigan. 1976 j PJssPrtatn on A bstracts Interna _tional. 

37 , 7 77 A. (University Microfilifis No. 76-19122)^ . ^ 
Herri ck, K.' G, rnmm.initv college biology lesson catologue. Urbana: , 

Illinois University, 1976. (ED 138 451) ' • 

Maffett, J, E. Tn.t.uctional perfor ma n ce objectives for a ^urse n genera^ 

biology . Brader,*on Fl gri da : Manatee Jum or Col I ege , 1967. (ED Olb ^u^i 

Pardy,'L/(CoMl^r).; Wycti^n^^ 

in introduction to_bjglgk - Unpublished paper, 1972. (ED 067 U/8; . 

Purdy, L. (Compiler). Instnictl^ ^ ohiprtives for ^Juniqr colleg e c m ^ 

in human anatomviphvsiology . Unpublished paper, 1972. UU uo/ 076) 
D.iVn.m <; I & others Major ';y<;tems of the human body (a^ programme d 
'^"^;j^,^.^L°HT.:nH Downey, Californy: Kancho 

Los Ami^s Hospital; 1970. » 

^-Colleges, l9?i. (!:^ 049 /53) \ , 

Starkweather, A. Instructional nh lectives for a. junior collegp course > 
. ^''iSr^^ Clearinghouse tor Junior cTl 1 eges 

' '1971. (ED 049^) . ^ \ 
INDIVIDUALIZED INSTRUCTION * • 

CorneWus, M. E. Individualized instruction in college anatomy-physiology. 

(The American Biology Teacher , 1974, 36, 41-43. 
Geiiert. P. Individualization of student rate, goals, instructional ^ 
Methods for an introductory biology program. Journal of College Science 
, ' teaching , 1974, 4 (2), 107-110. . -, 
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Glick.^D.sM. P^T one semester J ater. Unpublished paper, IW. 

(ED 089 6241 . V , > ' „ 

Click, D. M. PSl_ko^"!lsl§rsJater Unpublished paper, 1973. 

Ra.itan. J,. -W. CoUnson- of conventions ^^^^lo-oUege to og.^p^^^^^^^^^^ ,. 

natiinaCig", 37, 4257A. {Univers1tylfi^?5frni^o. 77-01336) 
Ric^;;;^ ^OjjorindeE^^ Corvall-is , Oregon: 

Oregon .State Universit/, 1965. -(51)015.741) . 

Strickland, W. R. A cj^parison of ^ P^X^"is'ser?a?ion!tlJrsny^:r 

32 2510A. (University-Microfilms No. 71-28849) . 

TN<;Tm)CT iONAL''APPR^^^ ^^'^^ Tn the laboratory ■ . ■ ' ^ ' 
G;ay, R. c:. & Olsson, F. a open laborat^^^^^^ Mmi^lCoV ' 

- > lege Science Teaching , 1975, 4 (5), , 
Kan,pwirth, R. G. A -parison of a conv „ti^onal Junlor^^^^^ 

33 2784A. (University Microfilm? No. 72-32474] 
1975, 37 "(8), 470-472. 

■ 1975, 37.(8), 467-469. ' . ' 



i-u n..H^n+lltnr^a^ iffpthod and on individualized 
For further references on ^hejudiotutoria] Jf^^V Murray and E. B. Kurtz 

:or 
)log- 



,:rtrtirn:;ser^?.i og^a^p^^^ 
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Center (or the Study of Community Colleges 
- INSTRUCTOR SURVEY 



Your college is palticipating rti a nation\yide stfidy conducted by th^Ceijter fbr the Study of Comv 
mynity Colleges under a grant from the National Science Foundation. The study Is concerned with . 
therole of the sciences and/tec^nologies in two-ye^r colleges -r curriculum^ instructional practices 
and course activities. ' , . » , ; ^ 4 . • 

The survey asks questioiis about one of your classes offered last fall. The information gathered will 
help inform groups making policy affecting the sciences, All information gathered is treated as 
confidential and at no tim& will your answers be singled oOt. Our concern is ^yith 'aggregate instruc- 
tional practices as disce\nied in^ nationalsanipk.^ < , - 
We recognize that the survey is time-consuming and we apprecjate your' efforts in completing 'it. 
Thank you very much. 



la. Your coH«tge's class schedule Indicated that In Fall, 1977 you were teaching: 



(Course) 



11 13 - (Section) 

4 

If thi^ cl|W was assigned to a dlffererlt Instructor, please return this survey to your campus facilitator 

/ 



this cl|iS9 Was assigned to a dll 
to giye^the person who taiight this class. 



If the class was not taught, please give us the reason why, and iMn return the uncompleted 
•uirey form In the accompanying envelope. 



b« Class was not taught because: (explain briefly 



Please answer the questions in relation to the specified class. 

2. Approximately how many students were initially enrolled In this class? 

3, Approximately how many students completed this 
course and received grades? (Do not include 
withdrawals or inc6mpletes.) 



Males 
Females 



Males 
Females 



M-16 
17-19 



20-22 
23-26 



ERIC 



10,/ 



» - • 



A 



4. Check f8£h of the Itemt below that you beUeve properly deecribes thU courte; 

•.Parallel or equivalent to a lower division college levtl course . • ri i 2 
at transfer Institutions, □ 

' . b Designed* for transfer students rhajoring in one of the natural v 
resources fields (e.g., agriculture, forestry) or an allied health . 

held (e.g., nui[sing. dental hygiene, etc.) v □ 

c. Designed for transfer students majoulng in one of the physical 
or biological sciences, engineering, mathematics, or the health . 
sciences (e.g., pre-n4fedicine, pre-dentisti^ -r- . . . □ 

. • ' ' • d. besignedforjransfer students msjjoring in a non-science^rea ... 
, '' e. Designed for occupational students in an allied health area .... 

. ^ / ^ . 'f.Design^d for occupational students in a science technology or ' ^ ^ ^/ 

/ ' engineering technology area . ~ ' • , □ 

7 * * g. Designed as a 'high sphool make up or reniedial course □ * ' 



, • ' ' ' h. Designed as a geperal education course for non-transfer and non- ^ 

^ occupational students . . f» D 

/ . " i. Designed fotnPtw-ther education or persons! upgrading of adult _^ 

students I • I— J 

• - • " \. Other (pUase specify): — — - 

■» 

5a. Instructors may desire many qualities for their student.. Please stlect the one quality In the following lUt of four 
that ^ou most wanted yoUr students to achieve >] the specified Kxmrse. 

* \ \ ^ 1^) Understand/appreciate interrelationships of science anfl ^ ^ 

' * . • ' technology with society , . . • 

2) He able to understand scientific research literature . . . ^ . . 

3) Apply principles learned in course to solve qualitative and/or ^ 
quantitative problems LJ 

4) Develop proficiency in laboratory methods and techniques of ^ 
the discipline D 

b. Of 4he four qualli^es listed below, which on$ did you most want your sludents to achieve? 

\ ) Relate knowjedge acquired in class to real world systems ^ 
and problems , • CD 

2) Understandtheprinciples, concepts, andterminologyofthediscipline • 

3) Develop appreciation/unddrstandingof scientific method . . . . 

4) dain"hands-gn" or field experience in applied practice . . . . 



c. And from this Ust, which one you most w|snt your students to achieve In the specified class. 

1 ) Learn to use tools of research in the sciences □ ^ 

' 2) Gain qualities of mind useful in furt^jpr education □ ^ 

3) Understand self . . . ^ 

4) Develop the hbility to think critically . • • □\ 

tm. WeF« there prerequisite requirements for this courM? Yes □ ' No Q » 

b. IF YES:'Which of the foUowlng wel* required? (CHECK AS MAIVTY AS APPLY) 

1 ) Prior course in the same discipline taken in high scHbol □ ♦ . . • college □ ^ 

2) Prior course in any science tiken in high school . . college □» 

3) Prior course in mathematics taken in high school . college □» 

4) . Declared scienec or technology mikjor .... Q * 

5) Achieved a specified score on cntmncc ejuuninatlon . 

r 6) Other fp/e«5« 5p«?//y;.'- j[ ^| □* i-^ 



7. Over the entire term, what percentage of daw time b devoted to each of the fcjllowln 

a. Yourpwnlccturds . . ^ - 

b. Guest lecturer? . * " 

c. Student verbal pfcseritations > . . , _ 

(I» Class discussion ^. ^ - 

e. Viewinjg and/or listening to film or taped media . . . . _ 

f. Simulation/gaming^ ^ ... ^ ......... • - 

ff. Oulzzes/examinationis . . ' . ^ . • - 

h. Field trips . . ^ \ * * " 

i. kecture/demonstration experiments ... . . . 

^ j. Laboratory experiments by students . . . . . . 

k. Laboratory practical examinations and quizzes .. . . _ 

1. Other (please specify):! ^ . — — ^ 1^ 

- \ -/ ■ — 



Please add percentages to make 
"Tmrc 'they agree with total 

; ' ■ ' ' 1 



TOTAL: 





82/33 


% 


54/35 


% 


36/37 




36/30 


%. 


40/41 


% V 


42/43, 


i 

% 


' 44/45 


% 


46/47 




46/49 


J 


50/61 


% ." 


52/53 


'/ 




/ 






54/65 



/ 



100 



8. How frequently were each of, the following Instructional media used In this class? 

Also check last box if you or any membef of your faculty developed, 
* ^ny of the designated media for this course : . «■ ■ - ■ . 



-7^ 



/ 



Films 



a 

b. Single concept film loops 

c. Filmstrips . . . ' . . . , . . . . • • • 

d. Slides 

e. Audiotapc/,slidc/fiIm. combinations 

f. Overhead projected transparencies 

g. Audiotapes, cassettes, records . . . . \ . . 

h. Videotapes . ' 

i. TcIevLsion (broadcast /closed circuit) 

j. Maps, charts, illustrations, displays, 

k. Three dimensional models 

L Scientific instruments . 

m. Natural preserved or living specimens , . 

n. Lecture or demonstration experiments 

involving chemical reagents or physical apparatus . 



o. OihQr(pteAse specify):^ 



Developed 
by self or 



equently/ Occasionally 


Never 


other fuculty 




iu«d / 


used 


used 


membet' 












56 










57 










58 










59 










eo 


D' 


D' 






61 




D' 






62 




W 




d- 


63 




n' 




w 


64 










66 










66 






□ 3 




87 










66 






• □3 




99 


- 








70 




r 









9 Which of the following mnUrlid. wi^ u..d In Ihi. clMt? CHECK EACH TYPE U^ED, THEN, FOR EACH TYPE 
USED, PLEASE AI^SWER ITEMS A D. \ < , * , 




Check i 
MBteiiels 
Used 



How 

numy 

PNWhi 

total 

were 

•tudcntt 

required 

to read? 



How Mtlifled were you 
with these matcrlalt? 



Would Definitely 

like to intcrtd 

Well- change . changing 

satisfied them thftn 



' □ TextboQl|s 



□ Laboratory 
2 materials 
and work- 
books 



^ Collections 
3 of 
readiogs . ^ 



. □ Reference 
4^ooks 



□ Journal 
5 and/or 



13-15 



19-21 



25-27 



31 33 



I 



magazine 
articles , 



37 39 



□ Newspapers 



□ Syllabi 
7 and 
tkndout 
materials 



Problem 
0 books 



□ Other 

® (please 
specify) 



43 45 



49-51 



55 57 



61*63 



16 



22 



26 
34 



40 
46 



52 
58 



64 



How much aay did you have In 
* the Mlectkm of these matcrlali? 



Did you 
prepare 
these 

miitcrlals? 



Yes No 



17, 



23 



29 



35 



41 
47 



53 
59 



65 



Selected 
them 

had to Was 

verify member of 

with a a group Someone 

chairperson ' that else 

Total or admin selected selected 

^ay istraior them them 



16 



24 

□ 



30 
36 



42 
48 



54 
60 



66 



□ 



□ 



□ 



□ 



a' ■ B 



□ 



2 □ 



4 \ 
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10. Please Indicate the emphasis given to each of the following student ftctlvltles In 4l\^s clmss. 

NotlncliSaed 
In determining 
student'! 



grade 

Ql 



Included ^ut 
counted leis 

than 25% 
toward grade 



Countc^d 25% 
or more 
• toward 
grade 



a. Papers written outside of class .... 

b. Papers written in class 

c. Quick-score/objective tests/exams . . 

d. Essay tests/ex^ms 

e. Field reports □ ^ 

{. Oral reciiatio'ns • • □ ^ 

g. Workbook completion 

h. Regular cla*s attendance ... . . * 

i. Participation in class discnssions □ ^ 

j. Individual discussions with instructor ... \J\ 
k. Research reports . . . 

I. Non-written projects . • ' □ ^ 

m. Homework . . ' . . • ^ 

n. Laboratory reports . . . • 

o. Laboratory unknowns and/or practical 



exams (quantitative and qualitative) 
p. Prcd^Iem sets . 
q. Other (please speciiy):- 



Very 
Importanl 

a. Mastery of a skill 

b. Acquaintance with concepts of the discipline 

c. Recall of specific information . 







67 






66 






69 




□ 3 


70 




> 


71 


□ 2 




72 






73 






74 






75 






76 






77 




□ 3, 


76 






79 






60 












12 


□ 2 




13 






14 


arlous abilities. Please Indicate the 


:HECK ONE BOX FOR EACH ITEM) 


Somewhat 


mt 




Important 


Important 








15 






16 






17 






16 












2(1 






21 
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d. Understanding the significance of certain 
works, events, phenomena, and experiments . ^ □ 

e. Ability to synthesize course content . ^ □ ^ 

f . Relationship of concepts to student's own values □ ^ 
- g. Oiher (please speqify):-^ ^ — D\ 

12. What was the relative emphasis given to each typ^^^ T^i'^l^n^^^ 

(PLEASE RESPOND BY CHECKING OI^E OF THE THREE BOXES FOR EACH ITEM.) 



a. Multiple response (including multiple 
choice and true/false) 

b. Completion . . » 

c. Essay 

d. Solution of mathematical type problems 
where the work must be shown 

e. Construction of graphs, diagrams, 
chemical type equations, etc . . 

f. Derivation of a mathematical relationship 

g. Other (please specify):^ r— 



Frequently 


. iBeldom 




Never 






. used 


« used 




used 












-□3 




22 




D' 








23 












24 












25 






• 




V 


26 












27 




, □« 








20 



11 



13. What grading practice did you cmploy'ln thU claf»? 



ABCDF . . 
ABCD/No credit 
ABC/No credit 
Pass/Fail • . , 
Pijiss/No credit 
No grades issued 
Other 



(please specify) 



14. tor wch of the following oul^f-class activities, please indicate If attendance was required, 



recommended or neither. 



Neither 



At tendance At tendance 

required for recommended but required nor 
course credit , not required reconunended 



a. On campus educational type films 



b. Other ftlnk 

c. Fi^d trips' to industrial plants, research 

, laboratories 



jg. Outside lectyrA 

Field trips to natural iormation or 



yolunteer service .on education/ 



Tutoring 
ij. Other fp/t'a.st' sp^ci^y):^ 



15a. Was this qiass conducted as an Interdisciplinary course? 
b. IF YES: Which other disciplines were Involved 



(please specify) 



I6» Wer^ Instructors from other disciplines Involved .... 

YES 

I. ..in course planning? 

, . in team teaching? > J 

» . in offering guest lectures? D ^ 



NO 

□ 2 



28 









1 A 












31* 






• D^" • 




32 


°i 


r 






33 


□i 








34 










35 










36 






a' 




37 










36 










30 


t 






0' 


40 

f 




Yes 




■ ■ □*> 


41 




' No , 




• • 


\ 



42- 
43- 



44 
45 
46 
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a. 



I 



I7«. Which of tiMM lyp«i of quittance were available to you laat term? CHECK AS MANY AS APPLY. 

b. Which did you utUlie? CHECK AS MANY AS APPLY. 

1 # a. !>♦ 

* Aatlstance WAS 

^ . * . ^ available to me r 

in the f ollowtng 

Utillrcd 



a. Clerical help □ ^ D' 

b. . Test-scoring facilities 

■ , - ^ c. Tutors '••'•„■ ' D ' , ^ ^ 

f d. Readers DV . ' 

e. ParaprofessiQnal aides/instructional assistants .... □ ^ □ ' 

Media production facilities/assistance ....... □ 

g. Library/bibliographical assistance . . 

h. Laboratory assistants 

i.- Other fp/eo5C speci/yj.- . 

18. Although thl» course may have been very effective, what would it take to have made It better?, 
CHECK AS MANY AS APPLY. 

a. More freedpm to choose materials ^ 

* ' b. More interaction with colleagues or administrators , • • * 

c. Less interference from colleagues or administrators ^ . . / 

d. Larger class (more stiidents) i . . . 

e. Smaller class I . . ^ . . . 

•f. More reader/para^rofessional aides ' . - • • ■ * / ' 

g. More clerical assistance . . . . . * 

h» Availability o^ore media or instructional materials * » 

i. Stricter prerequisites for admission to class * ; * 

y Fewer orno prerequisites for admission to class . . . * \ ' • 

k. Changed course description * 

1. Instructor release tiltie to develop course |ind/ v ' i 
• or material 

m. Diff^reiy goals and objectives * • • , • \ 

n. 'Profesajonal development opportunities for instructors 

o. Better laboratory facilities • 

p. Students better prepared to handle course requirements ^.^^^ 

q. Other (please specify):. ^ • • • \ , * * * 



11.; 



Now, Juit # ff queitloni about you . . . 

19. How mAny years have you taught In any 
* two-year college? 



20. At thls.college are you considered to be a: 



a. Less than bpe year . □ ^ 

b. *l-2 years ...... .... • 

c. 3-4 years : ^ □ ^ 

A 5-10 years 

e. 11-20 years . . . » 

f. Over 20 years. . . 

a. Full-time faculty member □ ^ 

b. Part-time f^lty member . . . . • □ ^ 
c* Department or division chairperson ... □ ^ 

d. Administrjjtor . . ^ 

6. Other (ptease specify): 



51 



52 



21a. Are you currently employed in a research or Industrial position directly related^ 
to the discipline o^ this course? 



b. IF YES: ¥ot how many years?L 



Yesp^ 



7-^ 



^ c. If previously you had been employed hi a related hidustry or research organization, please Indicate the 
number of .years: ' — : — . 



53 



54/55 



56/57 



22. What is the highest degree you present lyshbld? a. Bachelor's 

. • b. Master's . 

* . c. Doitorate 



68 



V 



IMPORTANT INSTRUCTIONS 



Thank vou for taking the time to complete-this sprvey. Please tfeal the completed questionnaire in the envelope 
which is addressed to^he project facilitator on your campus and return it to that person; After cpllecting the forms 
from all participants, the facilitator will forward the sealed -envelopes to the Centej". 

Wc appreciate your prompt attention and participation in this important survey for the National Science Foundatipn. 



Arthur M. Cohen 
Principal Investigator 



96 IM)\V|:i.l. LNU(AMY mHI^OlNG 
LOS AN(;iXKH, CAJ.IFOHNIA 90024 
36 



ERIC 



^^^^5 1980. 11 o 
8 



